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PREFACE 


This  work,  under  the  title  A  Manual  of  Archaeological  Field  Methods,  was  first 
written  in  March,  1949.  The  authors  comprised  a  volunteer  group  of  graduate  and 
undergraduate  students  in  the  Department  of  Anthropology  at  the  University  of  Cal- 
ifornia at  Berkeley.  This  group  met  in  the  evening  once  a  week  from  October,  1948, 
to  March,  1949,  discussed  the  outline  and  content  of  a  handbook  of  field  methods, 
and  prepared  the  various  sections. 

From  the  beginning  the  authors  envisaged  an  introductory  manual  for  beginning 
students  in  archaeology,  and  were  writing  primarily  with  the  area  of  Central  California 
as  the  field  of  investigation.  Techniques  are  best  taught  and  learned  by  examples,  and 
there  will  be  commonly  found  in  the  several  books  now  available  on  archaeological 
methods  a  pronounced  localization  of  area  from  which  illustrative  instances  are  drawn. 
This  Guide  emphasizes  the  area  and  situation  most  familiar  to  the  authors,  namely 
California. 

Authors  of  the  various  sections  of  the  original  edition  of  this  work  were:  W.  Y. 
Adams  (V)  ;  J.  Bennyhoff  (VI  A-C)  ;  C.  Chard  (XV,  part)  ;  F.  Fenenga  (II)  ;  D.  M. 
Fredrickson  (XV,  part)  ;  R.  Greengo  (XV,  part)  ;  R.  F.  Heizer  (III,  XVI,  XIX,  XX)  ; 
W.  King  (XVIII)  ;  W.  C.  Massey  (XIII)  ;  C.  Meighan  (XII  A-D)  ;  J.  C.  Mills  (IV)  ; 
A.  Mohr  (VI  D)  ;  R.  W.  Newman  (VIII,  part;  XIII  E)  ;  A.  R.  Pilling  (IX,  XVII)  ; 
F.  Riddell   (VIII,  part);  A.  E.  Treganza   (VII,  XI,  XIV). 

In  April,  1950,  the  first  printing  of  the  Manual  was  exhausted,  and  Section  IV 
was  revised  by  F.  Fenenga  and  Section  XX  was  expanded  by  R.  F.  Heizer.  In  April, 
1953,  a  second  printing  of  the  1950  revision  was  made,  the  only  changes  being  in  the 
form  of  additional  bibliographic  citations  in  Section  XXII  by  the  editor. 

In  1956  the  Manual  again  was  out  of  print,  and  after  discussion  with  the  publisher, 
the  original  editor  (R.  F.  Heizer)  and  two  colleagues  attached  to  the  University  of 
California  Archaeological  Survey  (Albert  Elsasser  and  James  Bennyhoff)  have  cooper- 
ated to  make  certain  deletions  and  additions  to  the  Manual  in  order  to  justify  its  being 
kept  in  print.  In  doing  this  we  have  not  consulted  any  of  the  original  authors,  nearly 
all  of  whom  have  left  Berkeley,  but  have  cut  and  added  where  and  when  we  felt  this 
was  indicated.  Readers  of  the  present  Guide,  therefore,  please  bear  in  mind  the  high- 
handed tactics  of  the  three  persons  involved  in  the  latest  revision,  and  beware  of  judg- 
ing the  original  section  author  too  harshly. 

The  present  version  contains  a  considerably  enlarged  bibliography  (Section 
XXII).  The  works  listed  are  all  referred  to  in  the  text  sections,  and  stand  as  illustra- 
tions of  methods  or  techniques  described  only  briefly.  The  main  purpose  of  this  work, 
therefore,  is  not  to  advise  the  student  of  a  particular  method  as  much  as  it  is  to  serve 
as  a  guide  to  published  materials  where  techniques  are  illustrated  by  concrete  examples. 

Dr.  John  H.  Rowe  has  kindly  approved  of  our  reprinting  his  excellent  article 
"Archaeology  as  a  Career."  For  permission  to  republish  this  article  we  thank  the 
editor,  Mrs.  Gladys  Weinberg,  of  the  journal  Archaeology. 
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I.  INTRODUCTION 


This  handbook  of  archaeological  methods  has  been  prepared  in  order  to  assist 
University  students  whose  primary  aim  is  that  of  becoming  archaeologists  and  to  aid 
non-professional  students  of  California  prehistory  through  the  explication  of  the  aims 
and  methods  employed  in  the  excavation  and  systematic  recording  of  archaeological 
remains. 

It  is  obvious  that  the  results  of  excavation  are  not  limited  simply  to  the  bones  of 
and  implements  once  used  by  the  former  Indian  inhabitants  of  an  area.  If  the  collect- 
ing of  artifacts  and  the  satisfying  of  curiosity  were  the  primary  objectives  of  exca- 
vation, then  there  would  be  no  distinction  between  the  scientific  archaeologists  and  the 
"pot  hunter"  or  vandal  who  collects  for  personal  gain  or  private  pleasure.  The  archae- 
ologist digs  in  order  to  learn  as  much  as  possible  about  the  culture  and  life  of  pre- 
historic times,  and  the  way  in  which  he  digs  and  the  completeness  of  his  recording  of 
the  evidences  of  human  activity  which  are  uncovered  by  his  shovel  will  be  the  measure 
of  his  high  purpose  as  a  student  of  the  past.  The  excavator  can  never  forget  that  every 
site,  and  every  object  and  feature  contained  in  it,  is  unique  and  that  a  specimen  once 
extracted  from  its  matrix  can  never  be  seen  again  in  its  original  context.  Photographic 
and  notebook  records  of  an  excavation  are,  therefore,  the  essential  documents  which 
accompany  the  specimens  recovered,  and  these  must  be  of  an  order  of  exactitude  and 
completeness  that  future  prehistorians  will  find  adequate  for  their  specialized  investi- 
gations. Like  all  natural  resources,  archaeological  sites  are  exhaustible,  and  it  is  the 
duty  of  all  excavators  to  do  well  whatever  they  undertake  in  the  way  of  primary 
field  research. 

From  W.  Taylor's  work,  A  Study  of  Archeology  (1948:  154-156),  comes  the  fol- 
lowing statement  on  the  responsibility  and  objectives  of  the  archaeologist  with  which 
the  authors  of  this  handbook  are  in  agreement: 

"The  archivist  and  the  experimental  scientist  may  with  impunity  select  from  their  sources 
those  facts  which  have  for  them  a  personal  and  immediate  significance  in  terms  of  some  special 
problem.  Their  libraries  and  experimental  facilities  may  be  expected  to  endure,  so  that  in  the  fu- 
ture there  may  be  access  to  the  same  or  a  similar  body  of  data.  If,  however,  it  were  certain  that, 
after  the  archivist's  first  perusal,  each  document  would  be  utterly  and  forever  destroyed,  it  would 
undoubtedly  be  required  of  him  that  he  transcribe  the  entire  record  rather  than  just  that  portion 
which  at  the  moment  interests  him.  He  would  have  difficulty  in  justifying  his  research  if,  knowingly, 
he  caused  the  destruction  of  a  unique  record  for  the  sake  of  abstracting  only  a  narrowly  selected  part. 

"The  gathering  of  data  from  archeological  sites,  in  nearly  every  instance,  involves  the  de- 
struction of  the  original  record.  Only  to  the  extent  to  which  that  record  is  transposed  to  the  arche- 
ologist's  notes  is  it  preserved  for  study  either  by  the  collector  himself  or  by  other  students.  A  good 
axiom  for  archeologists  is  that  'it  is  not  what  you  find,  but  how  you  find  it,'  and  it  is  superfluous 
to  point  out  that  'how  you  find  it'  can  be  told  only  from  notes  and  not  specimens.  An  archeological 
find  is  only  as  good  as  the  notes  upon  it.  Therefore  only  one  objective  can  be  sanctioned  with  regard 
to  the  actual  excavation  of  archeological  sites:  that  of  securing  the  most  complete  record  possible, 
not  only  of  those  details  which  are  of  interest  to  the  collector,  but  of  the  entire  geographic  and 
human  environment.  That  which  is  not  recorded  is  most  often  entirely  lost.  In  such  a  situation,  se- 
lection implies  wanton  waste.  .  .  .  Within  his  broadly  given  cultural  and  geographic  universe,  the 
archeologist  is  a  technician  concerned  with  the  production  of  data,  and,  although  he  should  be 
aware  of  the  concepts  and  goals  of  many  disciplines,  he  should  not  be  restricted  in  his  exploitation 
of  the  site  by  the  dictates  of  any  of  them.  Time  will  come  in  his  study  and  analysis  when  these 
factors  will  again  assume  the  major  role,  but  when  he  puts  spade  to  ground  the  archeologist  should 
be  dedicated  to  an  exposition  unconfined  except  by  the  broadest  stretch  of  the  cultural  and  geo- 
graphic frame  of  reference.  This  is  what  makes  archeology  a  technique  and  the  archeologist,  as 
archeologist,  a  technician.  His  particular  problems  are  concerned  with  the  production  of  data. 
When  he  makes  use  of  these  data  to  some  purpose,  he  becomes  affiliated  with  the  discipline  whose 
concepts  he  employs  and  whose  aims  he  serves. 
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"Likewise,  the  archeologist  is  obligated  to  preserve,  whether  in  publication  or  some  permanent 
repository,  the  full  body  of  his  empirical  data  and  records.  Since  he  has  destroyed  the  original 
record,  his  transcript  and  the  recovered  specimens  are  the  only  substitute.  The  archeologist  has 
no  more  justification  in  submerging  part  of  the  record  than  he  would  have  had  in  destroying, 
without  record,  a  part  of  the  original  site.  Practical  considerations,  such  as  space  and  money, 
have  sometimes  been  blamed  for  the  failure  to  preserve  the  record  fully.  However  valid  these  factors 
may  be,  the  extent  of  their  victory  over  the  ideal  of  full  preservations  is  a  measure  of  the  defeat  of 
the  very  excavations  which  have  been  accomplished." 

The  great  purpose  of  archaeology  is  to  help  in  the  creation  of  the  sense  of  the 
unity  of  man,  something  which  will  come  from  general  awareness  of  knowledge  of 
common  origins.  An  aware  and  interested  public  has  been  slowly  developing  in  the 
United  States.  It  is  to  this  public,  as  well  as  the  more  limited  professional  one,  that 
archaeologists  must  communicate  what  they  have  learned. 

American  archaeology  deals  for  the  most  part  with  aboriginal  cultures,  but  there 
is  no  cultural  communion  or  continuity  between  these  and  post-1492  Caucasian  cul- 
ture. Where  European  archaeology,  for  example,  serves  to  illuminate  the  prehistory  of 
the  modern  peoples,  the  detachment  between  prehistoric  aboriginal  and  historic  Cau- 
casian cultures  in  the  New  World  does  not  permit  such  identification.  Further,  for 
American  archaeologists  now  being  trained  there  can  be  little  hope  of  achieving  first- 
hand knowledge  about  American  Indians.  Thirty  years  ago  North  American  Indian 
ethnology  was  still  a  fairly  important  field  of  investigation,  but  at  the  present  time, 
and  in  future,  American  archaeologists  will  be  studying  the  prehistory  of  peoples  who 
are  known  to  them  primarily  through  museum  specimens  and  published  historical  and 
ethnographic  accounts.  Every  archaeologist  should  try  to  secure  some  firsthand  ac- 
quaintance with  a  living  aboriginal  group  since  this  would  help  him  to  visualize  the 
way  of  life  of  American  Indians. 

Archaeology  is  more  than  that  which  is  prehistoric,  more  than  flint  arrowpoints 
and  broken  pottery — it  is,  rather,  a  method  for  the  recovery,  study,  and  reconstruction 
of  the  past.  The  measure  of  the  excellence  of  any  method  is  the  results  which  are 
achieved  by  its  application,  and  it  is  clear  that  archaeology  is  still  far  from  its  goal  of 
full  and  accurate  recovery  of  knowledge  of  the  past.  It  is  incumbent  upon  every  ar- 
chaeologist to  contribute  to  the  refinement  of  techniques  of  recovery  and  study  of 
materials.  To  see  the  dead  past  in  its  once-living  form  is  usually  possible  only  within 
the  frame  of  generalizations  which  are  often  so  broad  as  to  be  practically  meaningless. 
Where  the  documentary  historian  can  deal  with  individual  persons,  particular  places 
and  finite  points  in  time,  and  can  have  opinions,  at  least,  as  to  the  thoughts  which 
impelled  the  actions  of  those  individuals  at  one  moment  in  a  certain  situation,  the 
archaeologist  must  deal  with  the  results  of  human  actions  in  the  form  of  anonymous 
palpable  residues  which  are  the  embodiments  of  human  thinking  and  actions.  Thus, 
archaeologists  think  not  in  terms  of  persons  (although  most  items  he  recovers  were 
made  by  once-living  individuals)  but  rather  of  groups  or  societies  which  organized 
life  according  to  patterns  of  behavior  which  insured  survival  by  solving  the  problems 
of  common  purposes  and  needs. 

The  inability  of  the  archaeologist  to  reconstruct  in  detail  the  past  is,  of  course, 
due  to  the  perishable  nature  of  the  greater  proportion  of  culture.  Behavior,  art,  lang- 
uage, religion,  objects  of  wood,  leather,  fur  and  the  like  have  usually  completely  dis- 
appeared (Childe,  1956:10-13;  Braidwood,  1946a),  thus  largely  eliminating  the  pos- 
sibility of  learning  anything  of  these  aspects  of  culture  of  prehistoric  peoples.  The 
archaeologist  values  objects  and  items  not  for  their  intrinsic  worth,  but  as  clues  to 
human  action — these  pieces  are  what  remain  to  illustrate  the  mentality  and  activities 
of  persons  who  made  and  used  them. 


II.  AREAL  SITE   SURVEY 

A.  Purpose  of  archaeological  site  survey 

An  archaeological  site  survey  is  designed  to  provide  information  on  the  number, 
the  location,  and  the  nature  of  the  archaeological  remains  in  a  given  region.  It  is  the 
logical  first  step  in  the  archaeological  exploration  of  a  given  area — a  necessary  pre- 
amble to  the  planning  of  an  excavation  project.  In  specific  terms,  the  assembling  of  a 
systematic  site  survey  is  useful  in  the  following  ways: 

1.  As  a  training  project  for  students  and  informed  amateurs,  the  prosecution  of  a 
site  survey  affords  experience  in  archaeological  method  and  does  not  result  in  the  de- 
struction of  potential  information  which  invariably  accompanies  any  kind  of  ex- 
cavation. 

2.  The  site  survey  provides  the  information  the  archaeologist  needs  in  order  to 
choose  a  particular  site  for  excavation.  By  the  use  of  these  data  he  can  tell  which  sites 
are  in  greatest  danger  of  destruction,  which  sites  have  been  least  disturbed,  at  which 
sites  the  owner  is  receptive  to  excavation  work,  and  in  many  instances  the  survey  will 
offer  clues  to  the  culture  represented  at  the  site. 

3.  A  site  survey  may,  in  itself,  provide  answers  to  special  problems  in  such  fields 
as  ethnogeography  and  demography.  For  example,  a  special  study  might  be  made  of 
the  relationship  between  village  site  locations  and  any  one  of  such  economically  im- 
portant features  of  the  natural  environment  as  streams,  oak  groves,  mussel  rocks, 
slope  and  exposure,  and  so  forth.  Such  a  study  could  not  be  made  before  there  was 
abundant  and  exact  information  on  site  locations. 

4.  Site  surveys  will  provide  the  worker  with  information  on  the  relative  amount  of 
destruction  of  sites  in  various  parts  of  the  state,  hence  they  will  indicate  the  areas  in 
which  excavation  projects  are  most  necessary. 

Not  a  single  county  in  California  has  been  thoroughly  and  adequately  explored 
for  archaeological  sites  and  only  a  minor  number  of  smaller  areas  have  been  inten- 
sively examined  for  prehistoric  remains.  Until  such  exploration  has  been  completed,  we 
are  scarcely  in  a  position  to  evaluate  even  partially  the  archaeological  resources  of 
the  state. 

Methods  and  problems  of  archaeological  site  survey  have  been  discussed  by  a 
number  of  writers.  Amongst  the  longer  comments  are  works  by  Fisher  (1930),  Guthe 
(1928,  1931),  Colton  (1932:  4,  8),  Campbell  (1940),  0.  C.  Stewart  (1947  a,  1947  b), 
Brainerd  (1948),  Wissler  (1923) ,  Parker  (1929) ,  Atkinson  (1946:  chap.  1),  Drucker 
and  Contreras  (1953),  Beals,  Brainerd  and  Smith  (1945),  Phillips,  Ford  and  Grif- 
fin (1951:39-43),  Willey  (1953a:2-6). 

The  locating,  recording,  and  study  of  archaeological  sites  on  the  basis  of  their 
surface  manifestations  and  without  recourse  to  excavation  is  known  in  England  as 
"field  archaeology."  Its  techniques  have  recently  been  presented  by  Crawford  (1953) 
in  his  Archaeology  in  the  Field.  In  the  United  States  a  particular  distinction  between 
study  of  surface  remains,  which  would  be  termed  "site  survey"  or  "reconnaissance" 
and  excavation  (both  limited  and  extensive),  is  not  made,  and  each  of  these  activities 
would  be  termed  "field  work."  Atkinson  (1946,  pp.  34,  225,  227)  in  his  Field  Ar- 
chaeology includes  excavation,  but  in  his  bibliography  distinguishes  between  "field 
work"  and  "excavation." 

B.  Methods  of  archaeological   site  survey 

In  preparation  for  a  site  survey  of  a  given  region,  the  archaeologist  should  fa- 
miliarize himself  first  with  all  previous  archaeological  and  ethnographic  work  in 
the  area.  Almost  every  group  of  Indians  in  California  has  been  subjected  to  detailed 
study  and  the  sections  on  ethnogeography  in  these  reports  locate  and  identify  the 
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Indian  villages  which  were  occupied  within  historic  times;  many  of  these  villages  are 
now  archaeological  sites.  Local  and  county  histories  often  provide  information  on 
site  locations. 

Nearly  every  community  hoasts  local  amateur  historians  and  local  amateur  ar- 
chaeologists and  these  individuals  are  the  second  major  source  of  preparatory  infor- 
mation. When  their  services  can  be  enlisted,  they  are  of  invaluable  help,  not  only 
for  what  they  can  tell,  but  for  the  other  local  contacts  which  they  can  establish.  An 
integral  part  of  the  archaeological  survey  is  the  description  and  illustration  of  local 
collections  of  archaeological  materials  (see  section  XVII).  All  specimens  for  which 
the  owner  can  ascribe  site  locations  should  be  noted.  Illustrations  can  be  either  scale 
or  outline  drawings  or  photographs.  Very  often  this  can  best  be  done  if  the  archaeolo- 
gist offers  to  make  a  catalogue  of  the  collection,  one  copy  of  the  catalogue  to  be  turned 
over  to  the  collector. 

The  third  source  of  information  for  the  archaeological  site  survey  is  the  actual 
physical  inspection  of  the  terrain  by  the  field  worker.  Methods  will  vary  with  the  avail- 
ability of  roads,  the  density  of  the  population,  and  other  factors  but  the  archaeologist 
is  required  to  explore  every  bit  of  the  area  which  he  has  selected  for  survey  on  foot. 
Obviously  such  field  work  is  time  consuming  and  the  time  allotted  for  survey  must 
bear  a  realistic  relationship  to  the  extent  of  the  area  chosen  for  exploration.  Under 
ideal  circumstances,  two  men  should  be  able  to  explore  and  make  a  record  of  about 
five  sections  of  land  (5  sq.  miles)  per  day  of  field  work. 

Field  work  can  best  be  done  by  teams  of  two  men  each.  Larger  numbers  are  not 
only  unnecessary  but  may  actually  be  disadvantageous  because  of  interference  with 
stock  and  crops.  It  is  just  as  important  to  secure  permission  from  property  owners  for 
the  necessary  entry  connected  with  site  survey  as  it  is  when  excavation  is  undertaken. 
There  does  not  seem  to  be  any  short  cut  around  this  obligation;  careful  attention  to 
the  closing  of  gates  and  to  avoiding  property  destruction  attendant  upon  climbing 
fences,  tramping  through  planted  crops,  and  similar  urban  disregard  for  rural  rights 
will  enable  the  field  worker  to  avoid  a  prejudicial  local  reputation. 

The  necessary  portable  equipment  for  field  survey  comprises  the  following: 

List  of  equipment  carried  by  a  two-man  survey  crew 

Musette  bag  or  knapsack  with  shoulder  straps  for  carrying  equipment 

Paper  or  cloth  sacks  for  collecting  specimens 

100-foot  wire-reinforced  cloth  tape,  or  steel  tape 

Small  entrenching  shovel  for  emergency  excavation   and   clearing   features 

Camera,  exposure  meter,  and  extra  films 

Paint  brush  or  light  whisk  broom  for  clearing  features. 

4-inch  pointer's  trowel  for  exposing  features 

Pencils  for  writing  notes  and  marking  sacks 

Hand  level  for  rough  contour  work 

USGS  quadrangle  sheets  for  locating  sites 

Ruler  for  making  sketch  maps  and  calculating  map  distances 

Protractor  for  making  sketch  maps 

Compass  for  determining  directions  and  rough  map  making 

Spring-back  notebook  containing  Site  Record,  Feature  Record,  Petroglyph  Rec- 
ord, Continuation  Sheet  forms,  etc.,  Artifact  Record  slips,  graph  paper  for 
mapping,  and  plain  paper  for  notes 

Various  additions  or  substitutions  might  be  made  to  cover  local  circumstances  or 
to  suit  personal  preferences.  Such  a  pack  can  be  carried  easily  by  one  worker  for  a 
day.  The  second  worker  can  be  responsible  for  carrying  a  lunch  and  surface  specimens 
found  in  the  course  of  survey. 
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The  camera  recommended  is  chosen  for  light  weight  and  simplicity  of  operation  • 
workers  at  Berkeley  prefer  a  twin  lens  reflex,  2^x2^  roll  film  camera  (Rolleicord  or 
holleiflex).  More  elaborate  cameras  recommended  for  other  archaeological  pur- 
poses (see  section  XII)  are  disadvantageous  because  of  weight  and  bulk  and  especially 
because  of  the  difficulty  of  obtaining  any  but  the  conventional  sizes  of  roll  film  in 
small  towns. 

When  a  site  is  located,  it  should  be  accurately  and  completely  described,  photo- 
graphed, located  on  a  map,  and  the  surface  should  be  searched  for  special  site  features 
and  for  artifacts.  The  method  of  recording  site  data  is  described  below  in  subsection  C 

Ordinarily,  excavation  is  not  a  part  of  survey,  but  on  occasion  burials  or  other 
features  may  be  partially  exposed  by  erosion  or  plowing.  The  tools  necessary  for 
emergency  excavation  are  included  in  the  pack.  Heavier  tools  and  boxes  may  be  car- 
ried in  the  car  where  they  will  be  available  if  needed. 

C.   The  use  of  a  minimum   site  data  record  form 

The  accompanying  form  for  the  recording  of  site  survey  data  represents  one 
method  of  securing  and  preserving  data  on  site  locations  and  site  descriptions.1  The 
form  is  a  bare  minimum.  It  should  be  augmented  by  photographs,  descriptions  of 
special  features  ( petroglyphs,  bedrock  mortars,  house  pits,  stone  architecture,  etc) 
and  by  description  of  surface  collections.  Every  entry  should  be  filled  in  as  fully 
and  as  legibly  as  possible. 

The  site  survey  form  is  so  organized  that  blocks  of  related  inquiries  occur  to- 
gether. Thus  the  first  seven  entries  are  designed  to  provide  accurate  and  adequate  in- 
formation on  the  location  of  the  site,  entries  8  through  12  supply  information  on  the 
ownership  and  tenancy  of  the  site,  entries  13  through  19  provide  for  a  description  of 
the  physiographic  situation  of  the  site,  entries  21  through  25  call  for  a  definition  of 
conditions  which  have  modified  or  may  modify  the  site,  items  26  through  29  describe 
the  aboriginal  cultural  features  observed,  and  items  31  through  36  provide  for  a  his- 
tory of  the  record.  Every  entry  should  be  filled  in  as  fully  as  possible  and  any  infor- 
mation which  will  not  fit  in  the  space  allotted  on  the  form  should  be  recorded  on  an 
Archaeological  Record  Continuation  Sheet,  a  copy  of  which  is  shown  on  page  9 

The  specific  entries  call  for  information  which  can  be  secured  readify  in  the 
field  during  the  course  of  survey  work. 

1.  Site 

Any  convenient  designation  for  the  site  may  be  used  in  initial  field  work    Most 
field  workers  simply  number  the  sites  serially  in  the  order  in  which  they  are  found 
Systematic  site  designations  employed  jointly  by  the  California  Archaeological  Survey 
and  the  Smithsonian  Institution  River  Basin  Surveys  consist  of  a  hyphenated  three- 
unit  symbol,  viz:  first,  a  numeral  representing  the  state  (California  is,  alphabetically 
the  fourth  state  in  the  union  and  is  represented  by  "4")  ;  secondly,  a  three-letter  abbre- 
viation representing  the  county  (see  list  of  county  abbreviations  below)  ;  and    thirdly 
a  number  representing  the  order  of  designation  of  sites  within  a  county.  Thus  the  thirty- 
fourth  site  located  in  Santa  Cruz  County,   California,   would   be  represented  by  the 
symbol  4-SCr-34.  In  situations  where  there  is  no  possible  doubt  as  to  what  state  is  in- 
volved  the  first  symbol  may  be  omitted.  This  official  system  of  site  designation  should 
be  used  only  after  consultation  with  the  master  survey  file  records. 

Other  systems  of  site  designation  are  described  in  Cole  and  Deuel  (1937-22-24) 
Cladwin  and  Gladwin  (1928),  Borden  (1952). 

^Similar  site  survey  data  forms  have  been  printed  by  virtually  every  organization  carrying  on 
archaeological  research.  The  minor  differences  which  they  display  reflect  areal  specializations  and 
personal  interests. 
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Ala     — 

Alameda 

Mad 

Alp     — 

Alpine 

Mrn 

Ama  — 

Amador 

Mrp 

But     — 

Butte 

Men 

Cal      — 

Calaveras 

.Mer 

Col      — 

Colusa 

Mod 

CCo    — 

Contra  Costa 

Mno 

DNo   — 

Del  Norte 

Mnt 

Eld     — 

Eldorado 

Nap 

Fre     — 

Fresno 

Nev 

Gle     — 

Glenn 

Ora 

Hum  — 

Humboldt 

Pla 

Imp     — 

Imperial 

Plu 

Iny      — 

Inyo 

Riv 

Ker     — 

Kern 

Sac 

Kin     — 

Kings 

SBn 

Lak     — 

Lake 

SBr 

Las     — 

Lassen 

SDi 

LAn    — 

Los  Angeles 

SFr 
SJo 

SLO    — 

San  Luis  Obispo 

SMa    — 

San  Mateo 

SBa     — 

Santa  Barbara 

SCI     — 

Santa  Clara 

SCr     — 

Santa  Cruz 

Sha     — 

Shasta 

Sie      — 

Sierra 

Sis       — 

Siskiyou 

Sol      — 

Solano 

Son     — 

Sonoma 

Sta      — 

Stanislaus 

Sut      — 

Sutter 

Teh     — 

Tehama 

Tri      — 

Trinity 

Tul      — 

Tulare 

Tuo    — 

Tuolumne 

Ven     — 

Ventura 

Yol     — 

Yolo 

Yub    — 

Yuba 

CALIFORNIA 

State  Symbol  =  4 
County  Abbreviations  Employed  in  Site  Designations4 

Madera 

Marin 

Mariposa 

Mendocino 

Merced 

Modoc 

Mono 

Monterey 

Napa 

Nevada 

Orange 

Placer 

Plumas 

Riverside 

Sacramento 

San  Benito 

San  Bernardino 

San  Diego 

San  Francisco 

San  Joaquin 

*  Of  considerable  value  in  connection  with  the  survey  of  county  areas  -will  be  the  excellent  map 
of  California  which  shows  the  dimensions  in  miles  of  the  state,  and  the  number  of  square  miles  in 
each  county.  This  was  published  first  on  Sheet  V  of  the  Geologic  Map  of  California  (Jenkins,  1938) 
and  reprinted  in  Calif.  State  Div.  of  Mines,  Bull.  118,  pt.  2,  Fig.  43,  1941. 

2.  Map 

This  entry  calls  for  the  name  of  the  map  on  which  the  site  location  is  marked. 
The  state  is  not  entirely  covered  by  maps  of  a  scale  and  with  detail  suitable  for  site 
survey  records.  The  closest  approximation  to  a  complete  coverage  is  in  the  series  of 
quadrangle  maps  published  by  the  U.S.  Geological  Survey  (scales  vary  from  J/24.000 
to  I/I25.000) .  The  most  useful  guides  to  maps  are  the  Index  of  Topographic  Mapping 
in  California  (published  by  the  State  Division  of  Water  Resources,  J948)  and  the 
guides  published  by  the  State  Reconstruction  and  Reemployment  Commission  (J945). 
These  are  available  for  about  two-thirds  of  the  area  of  California.  Very  similar  maps 
have  been  prepared  by  the  War  Department  and  the  U.S.  Forest  Service  for  about 
one-half  the  area  not  covered  by  U.S.G.S.  sheets.  The  areas  which  have  not  been 
mapped  are,  for  the  most  part,  the  areas  of  least  dense  population  and  of  least  eco- 
nomic importance,  and,  consequently,  surveys  of  these  areas  can  be  postponed  most 
easily.  Special  maps  are  always  prepared  in  advance  of  engineering  activity  by  the 
Corps  of  Engineers  and  the  Bureau  of  Reclamation.  Street  maps  are  available  for  all 
urban  regions.  They  have  been  published  by  various  commercial  concerns  and  can 
be  purchased  at  stationery  stores  and  at  the  larger  newsstands.  County  maps  are  pub- 
lished commercially  and  may  also  be  secured  from  the  County  Tax  Assessor's  or  En- 
gineer's office.  Stocks  of  topographic  maps  are  carried  by  many  stationery  stores, 
bookstores,  and  scientific  supply  firms.  If  local  distributors  cannot  supolv  maps,  they 
can  be  secured  from  the  original  mapping  and  publishing  agencies  as  follows: 

(J.)  Commanding  Officer,  Army  Map  Service,  6500  Brooks  Lane.  Washington 
J6,  D.C. 
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1.  Site 2.  Map 3.  Count y_ 

4.  Twp. Range £  of £  of  Sec._ 

5.  Location 

6.  Oru  contour  elevation 


7.  Previous  designations  for  site 

8,  Owner 9.  Address 

10.  Previous  owners,  dates 

11.  Present  tenant  


12.  Attitude  toward  exoavation_ 

13.  Description  of  site 


14.  Area 15.  Depth 16.  Height_ 

17.  Vegetation 18.  Nearest  water 


19.  Soil  of  site 20.  Surrounding  soil  type_ 

21.  Previous  excavation 


22.  Cultivation  23.  Erosion_ 

24.  Buildings,  roads,  etc. 


25.  Possibility  of  destruction 

26.  House  pits 


27.  Other  features, 

28.  Burials    


29.  Art  if  act  s_ 


30.  Remark s_ 


31.  Published  references_ 


32,  UCMA  Accession  No. , 33.  Sketch  map_ 


34.  Date 35.  Recorded  by  36.  Photo s_ 
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Site   Noo  ;  No. 


Item  No. 


Recorded  by Date 
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(2.)    U.S.  Coasl  and  Geodetic  Survey,  Washington,  D.C. 

(3.)  Regional  Forester,  U.S.  Forest  Service,  630  Sansome  Street,  San  Francisco 
11,  California. 

(4.)  U.S.  Geological  Survey,  Denver  Federal  Center,  Denver,  Colorado,  or.  The 
Director,  U.S.  Geological  Survey,  Washington  25,  D.C,  or  U.S.  Geological  Survey, 
2520  Marconi  Avenue,  Sacramento  21,  California. 

3.  County 

The  full  name  of  the  county  in  which  the  site  is  located  should  be  recorded. 

4.  Location  in  terms  of  the  Public  Land  Surveys 

The  township  and  section  within  which  a  site  is  located  can  be  read  from  any 
recent,  large-scale  U.S.G.S.  map.  In  maps  of  one  inch  to  the  mile  and  smaller  scales, 
section  numbers  are  not  given.  The  sketch  below  illustrates  the  standard  method  of 
section  designation.  It  is  desirable  to  locate  sites  more  specifically  than  to  section. 
This  can  be  achieved  by  quarter  section  and  quarter-quarter  section  designation  as 
illustrated  in  the  accompanying  figure. 
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Designation  of  sections  within  a  township  ( left ) ,  designations  of 
quadrants  of  sections  and  quarter  sections  (  right ) 


5.  Location 

When  section  designations  cannot  be  secured,  this  entry  should  be  filled  in  so  as 
to  give  an  equally  specific  site  location.  Thus  in  the  maps  of  the  army  engineers  this 
line  would  be  used  for  a  grid  coordinate  location;  for  maps  of  Spanish  Land  Grant 
portions  of  the  state,  location  should  be  by  azimuth  readings  to  prominent  landmarks. 

6.  Contour  elevation 

Information  as  to  site  elevation  above  sea  level  can  be  read  directly  from  any 
topographic  map.  It  provides  additional  information  for  relocation  of  the  site. 

7.  Previous  designations  for  the  site 

It  is  important  that  any  known  site  name  or  number  in  previous  use  be  recorded 
in  order  that  museum  specimens  collectedby  previous  investigators  may  be  correctly 
allocated  to  the  particular  site. 

8.  Owner,  and  9.  Address 

This  information  is  necessary  for  correspondence  with  the  owner  for  the  pur- 
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pose  of  securing  excavation  permits.  This  information  often  aids  in  the  location  of 
the  site. 

10.  Previous  owners 

Previous  owners  may  have  information  about  the  history  of  the  site,  its  modifica- 
tions, or  collections  of  specimens. 

11.  Present  tenant 

It  is  important  to  know  the  name  of  the  individual  on  the  land  for  public  rela- 
tions purposes. 

12.  Attitude  toward  excavation 

If  this  information  can  be  secured  in  the  field,  it  may  make  extensive  correspond- 
ence unnecessary.  Any  stipulations  by  the  tenant  as  to  excavation  should  be  recorded 
in  detail. 

13.  Description  of  site 

This  entry  should  describe  the  type  of  site  (see  section  on  types  of  sites)  and  its 
general  physiographic  location.  A  representative  entry  might  read:  "shell  midden  on 
rocky  point  about  40  feet  above  valley  floor." 

14.  Area 

This  should  be  accurately  approximated  by  pacing  or  measuring  with  a  tape. 

15.  Depth 

Thickness  of  deposit  mass  can  be  recorded  only  when  the  site  is  cut  by  a  stream, 
a  road  cut,  or  when  survey  plans  call  for  test  excavations. 

16.  Height 

This  measurement  should  be  recorded  whenever  the  deposit  has  a  distinct  mound 
form. 

17.  Vegetation 

This  entry  calls  for  a  record  of  native  plants  which  grow  on  the  site.  A  number 
of  plants,  notably  tobacco,  pigweed.  Jimson  weed,  horehound,  nettle,  elderberry,  and 
buckeye  have  been  noted  as  being  peculiarly  associated  with  archaeological  sites. 

18.  Nearest  (fresh)  water 

Direction  and  distance  to  the  nearest  supply  should  be  recorded. 

19.  Soil  of  site 

The  nature  of  the  site  deposit  should  be  described  in  as  great  detail  as  possible. 
The  word  "midden,"  for  example,  should  be  modified  by  such  words  as  loose  or  com- 
pact, ashy,  shell-bearing,  etc. 

20.  Surrounding  soil  types 

These  should  be  described,  whenever  possible,  by  reference  to  a  Soil  Survey  Re- 
port published  by  the  U.S.  Department  of  Agriculture. 

21.  Previous  excavation 

Any  evidence  of  previous  archaeological  excavation  at  the  site  should  be  recorded. 
Obvious  pits,  local  tradition,  or  printed  accounts  may  provide  the  information. 

22.  Cultivation 

The  number  of  years  of  cultivation  and  mention  of  the  specific  crop  are  useful  in 
estimating  the  amount  of  modification  of  the  surface  and  the  time  of  the  year  at 
which  excavation  is  most  feasible. 

23.  Erosion 

Sites  on  the  banks  of  degrading  streams  or  on  sea  cliffs  are  exposed  to  erosion 
that  will  ultimately  result  in  their  destruction.  Even  gully  wash  can  rapidly  decrease 
the  extent  of  a  site.  The  nature  and  extent  of  any  such  erosion  should  be  noted. 
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24.  Buildings,  roads,  etc. 

Any  modern  cultural  features  which  may  have  modified  the  site  or  which  may 
limit  the  area  available  for  excavation  should  be  described.  Such  features  will  appear 
on  the  sketch  map  on  the  reverse  side  of  the  site  record  sheet. 

25.  Possibility  of  destruction 

This  entry  should  describe  any  circumstances,  either  physiographic  or  cultural, 
which  threaten  the  site.  Selection  of  a  site  for  excavation  depends  in  large  part  upon 
the  imminence  of  its  destruction. 

26.  House  pits 

These  are  common  surface  features  of  sites  in  Central  California.  House  pits 
should  be  counted,  measured,  and  plotted  on  the  site  diagram  on  the  reverse  of  the 
sheet.  In  a  full  site  description,  each  separate  house  pit  should  be  fully  described  on 
a  Feature  Record  form,  and  a  reference  to  this  record  entered  on  the  Survey  Sheet. 
The  number  and  size  of  the  house  pits  at  an  undisturbed  site  can  offer  a  clue  to  the 
approximate  population  of  the  site  (cf.  Treganza,  Smith  and  Weymouth,  1950: 
114-115). 

27.  Other  features 

Any  surface  features  of  aboriginal  human  origin  should  be  described.  Those 
most  frequently  found  in  Central  California  include:  pictographs  and  petroglyphs, 
bedrock  mortars,  bedrock  metates,  quarries,  rock  shelters,  and,  in  very  recent  sites, 
wood  structures  such  as  house  remains  and  grave  markers.  Feature  Record  forms 
should  be  used  to  describe  any  of  these  and  a  cross  reference  to  such  a  record  should 
be  made  in  this  space. 

28.  Burials 

Any  evidence  of  the  use  of  the  site  for  burial  should  be  recorded.  Such  evidence 
might  consist  of  surface  finds  of  human  bones,  local  traditions  of  burials  having  been 
found,  or  the  presence  of  grave  markers. 

29.  Artifacts 

This  entry  should  record  the  location  of  any  artifacts  recovered  from  the  site. 
Surface  collections  made  on  the  site  survey,  local  private  collections,  and  specimens 
in  museums  should  all  be  noted.  When  collections  from  the  site  are  extensive,  many 
additional  pages  may  be  necessary. 

30.  Remarks 

This  column  may  be  used  for  any  pertinent  additional  data  not  called  for  on  the 
form.  It  is  often  used  for  "recommendations  for  additional  work." 

31.  Published  references 

Bibliographic  reference  should  be  made  to  any  published  account  of  the  site 
whether  in  the  ethnographic  literature,  historical  literature,  or  in  archaeological  pub- 
lications. 

32.  UCMA  Accession  No. 

Specimens  received  by  the  University  of  California  Museum  of  Anthropology  are 
given  an  accession  number.  This  number  is  a  cross  file  reference  to  all  correspondence, 
technical  reports,  and  publications  describing  the  collection. 

33.  Sketch  map 

A  sketch  map  showing  the  route  of  access,  the  relationship  of  the  site  to  its  physio- 
graphic environs,  and  major  site  features  should  be  drawn  on  the  back  of  the  Site 
Record  form.  Be  sure  to  indicate  cardinal  directions  and  scale.  Item  33  should  record 
the  name  of  the  individual  who  drew  the  sketch  map. 

34.  Date 

Enter  here  the  date  of  filling  out  the  Site  Record. 
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35.  Recorded  by 

Use  full  name  of  person  recording  the  data. 

36.  Photos 

Refer  by  field  catalogue  number  or  by  roll  and  file  number  to  the  photographs 
taken  on  the  site.  The  final  record  should  contain  the  permanent  file  catalogue  num- 
bers of  these  negatives. 

D.   Types  of  sites  of  archaeological  interest  in  California 

A  knowledge  of  what  to  look  for  is  a  prerequisite  to  successful  site  survey.  Of 
course,  no  two  sites  are  exactly  alike,  but  the  following  descriptions  define  general 
types  of  remains  which  are  of  frequent  occurrence  in  California. 

1.  Permanent  village  sites  are  represented  by  accumulations  of  midden  material 
which  may  be  as  small  as  50  feet  or  as  large  as  a  quarter  of  a  mile  in  diameter.  When 
located  on  a  flat  surface,  they  often  have  the  form  of  a  low,  dome-shaped  mound, 
which  may  be  only  a  few  inches  in  height  or  as  much  as  20  feet  in  height.  The  soil  of 
such  midden  accumulations  is  usually  markedly  darker  in  color  than  the  surrounding 
soil.  It  almost  always  contains  fragmented  shell,  sometimes  in  enormous  quantities. 
Cracked  stones,  fragments  of  animal  bone,  and  chips  of  flint  and  obsidian  can  usually 
also  be  seen.  House  pits  (saucer-shaped  depressions  in  the  site  surface),  petroglyphs, 
bedrock  mortars,  and  various  other  features  may  be  associated  as  surface  features 
with  permanent  village  sites.  However,  all  except  house  pits  may  occur  separately  and 
by  themselves  may  constitute  sites. 

2.  Camp  sites  and  temporary  village  sites  resemble  permanent  village  sites  in  every 
way  except  that  the  accumulation  of  midden  has  no  depth.  Artifacts  and  other  evi- 
dences of  occupation  occur  on  the  surface,  sometimes  in  considerable  quantities,  but 
the  temporary  nature  of  the  utilization  of  the  spot  has  not  resulted  in  the  development 
of  a  deep  accumulation-refuse  earth  deposit. 

3.  Caves  or  rock  shelters  formed  by  a  natural  cavity  in  a  rock  exposure  or  an 
overhanging  cliff  may  have  attracted  aboriginal  occupation  through  the  protection 
from  enemies,  heat  or  cold,  or  rain.  Small  shelters  were  often  used  for  burial  (Heizer, 
1951  a)  or  storing  or  caching  objects  (cf.  Campbell,  1931).  The  rocks  are  often 
blackened  from  smoke,  and  the  walls  may  bear  petroglyph  designs.  Such  sites  may 
occur  anywhere  in  California  except  in  level  alluvial  regions,  and  may  yield  important 
cultural  remains  which  have  been  preserved  through  dryness  of  the  deposit  mass.  Ex- 
foliation of  stone  from  the  roof  or  walls  of  such  shelters  may  bury  the  evidence  of 
occupation  so  that  excavation  is  necessary  to  determine  whether  or  not  the  site 
was  used. 

4.  Mines  and  quarries  are  most  easily  recognized  by  the  quantity  of  discarded 
tools  and  the  rejected  spalls  or  unused  masses  of  the  quarried  material.  For  a  descrip- 
tion of  numerous  California  remains  of  this  type  see  Heizer  and  Treganza  (1944) 
and  for  North  America  in  general  see  Ball  (1941),  Holmes  (1919)  and  Bryan  (1950). 

5.  Bedrock  mortars  are  found  every  place  in  Central  California  where  exposed 
rock  surfaces  occur.  They  are  represented  by  conical  pits  in  horizontal  rock  surfaces. 
In  size  they  vary  from  3  inches  in  diameter  by  1  inch  deep  to  10  inches  in  diameter 
by  14  inches  deep.  The  number  at  a  single  site  may  vary  from  one  to  several  hundred. 
Pestles  may  still  be  present  in  the, pits  or  may  lie  near  the  milling  place.  Bedrock 
metates  are  also  known  to  occur.  Both  frequently  are  associated  with  habitation  sites. 

6.  Petroglyphs  are  rocks  which  bear  painted,  pecked,  or  incised  designs.  They 
may  occur  either  as  isolated  sites  or  as  features  of  habitation  sites.  For  a  description 
of  many  such  sites  see  Steward  (1929)  and  for  special  methods  of  recording  petro- 
glyph data  see  Fenenga  (1949).  A  regular  form  for  recording  petroglyphs  is  shown 
below,  and  its  use  is  fully  described  in  Fenenga  (1949). 


PETROGLYPH  RECORD 

1.  Site 2.  Gross  Reference  Survey  Record_ 

3.  Face 4-  Dimensions  of  Decorated  Area 

5.  Horizontal  Location 

6.  Kind  of  Rock  


7.  Position  of  Rock 


8.  Method  of  Decoration:  pecked  (   );  rubbed  grooves  (   );  painted  (   ) 

9.  Colors 


11.  Superimposition_ 


12.  Natural  Defacement_ 

13.  Vandalism 


14.  Associated  Features_ 

15,  Additional  Remarks 


16.  Published  References 


17.  Sketch 18.  Scale  of  Sketch_ 

19.  Photo  Mos. 


20.  Recorded  by 21.  Date_ 
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7.  Isolated  finds  of  artifacts  or  skeletons  should  be  recorded  as  to  exact  locations, 
but  such  materials  can  never  be  of  as  much  importance  as  similar  objects  which  occur 
in  fuller  cultural  context. 

8.  Special  cemeteries  are  of  very  rare  occurrence  in  Central  California.  Where 
they  occur  (especially  in  the  Southern  San  Joaquin  Valley),  they  occupy  the  summits 
of  knolls  not  far  from  permanent  village  sites.  They  cannot  be  located  easily  except 
by  accidental  uncovering.  Wedel  (1941)  describes  the  location  and  contents  of  such 
a  cemetery  which  was  situated  near  a  large  occupation  site. 

9.  Mourning  ceremony  areas  (called  locally  "burning  grounds")  are  found  in 
the  central  Sierra  Nevada  (Dixon,  1905:241-258).  They  are  recognized  by  quanti- 
ties of  calcined  and  melted  glass  beads  on  the  surface.  Aboriginal  artifacts  may  also 
occur. 

10.  Buried  sites  may  be  found  in  the  vicinity  of  aggrading  streams.  They  may  be 
sites  of  any  of  the  previously  described  types.  They  are  of  especial  importance  be- 
cause their  age  may  be  approximated  by  geological  dating  of  the  overburden  of  allu- 
vium. For  some  examples  from  California  see  Heizer  and  McCown  (1950),  Heizer 
(1950  b,  with  appendix  by  Storie  and  Harradine),  Treganza  and  Heizer  (1953). 
See  also  Sec.  XX. 

11.  Trails,  visible  as  paths  cleared  of  stones,  may  be  noted.  In  desert  Southern 
California  a  scatter  of  potsherds  often  occurs  along  the  trailway  (Sample,  1950; 
Johnston,  1957;  Schroeder,  1952). 

12.  Minor  types  of  sites  such  as  trailside  shrines  (Heizer,  1953:247)  ;  ceremonial 
depositories  or  shrines  (Heizer,  1951  b;  Heizer,  1953  c)  ;  boulder  intaglio  designs 
(Setzler,  1952;  Harner,  1953)  are  rare  but  important. 

E.  The  selection  of  a  site  for  excavation 

Before  beginning  a  job  of  archaeological  excavation,  the  investigator  must  be 
able  to  assure  himself  that  he  is  professionally  qualified  and  technically  equipped  to 
undertake  the  particular  job  he  has  outlined.  Such  qualification  includes  not  only  a 
knowledge  of  archaeological  objectives  and  archaeological  field  methods,  but  also  a 
thorough  knowledge  of  all  the  previous  anthropological  work  in  the  specific  area 
with  which  he  is  concerned.  Over  and  above  these  requisites,  the  archaeologist  must 
have  the  necessary  administrative  ability  to  direct  the  men  who  are  working  with  him 
and  to  ensure  smooth  public  relations  with  local  residents.  Finally,  the  institution 
which  supports  excavation  must  be  able  to  provide  permanent  adequate  care  for  the 
resultant  collection  and  funds  or  means  for  the  publication  of  the  results. 

The  excavator  who  cannot  fully  assure  himself  that  all  these  prerequisite  con- 
ditions will  be  met,  no  matter  what  his  intentions  may  be,  is  committing  an  act  of 
vandalism  against  a  natural  resource  of  ultimate  public  interest.  Professional  and 
amateur  archaeologists  are  aligned  together  in  condemning  any  excavating  activity 
which  does  not  result  in  the  full  publication  of  the  results  of  a  careful,  correct  exca- 
vation. 

The  reasons  for  carrying  on  archaeological  excavation  at  any  particular  place 
and  time  include  the  following: 

1.  Conservation  of  information. — When  archaeological  sites  are  threatened  with 
destruction  by  such  natural  agencies  as  erosion  or  by  such  cultural  agencies  as  road 
building,  dam  building,  leveling  for  irrigation,  etc. 

2.  Solution  of  a  defined  problem. — So  little  archaeological  work  has  been  done 
in  California  that  the  definition  of  a  problem  is  often  simple  as,  for  example,  "to  de- 
termine the  nature  of  the  archaeological  remains  in  the  Southern  Sierra  Nevada 
foothills." 

3.  Training  of  students. — A  large  proportion  of  all  archaeological  excavation  is 
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carried  on  by  colleges  and  universities  committed  to  the  professional  training  of  stu- 
dents who  will  ultimately  themselves  direct  such  work. 

The  selection  of  a  site  for  excavation  depends  in  some  measure  upon  which  of 
these  three  general  reasons  is  the  paramount  objective  of  the  archaeologist.  Where 
conservation  is  the  primary  interest,  the  site  selected  will  be  the  one  threatened  with 
earliest  destruction.  When  several  sites  will  be  destroyed  simultaneously  (as  in  a  dam 
basin),  the  site  which  promises  to  offer  the  most  information  should  be  the  one  se- 
lected. Generally  speaking,  the  less  a  site  has  been  disturbed  (by  recent  occupation, 
by  cultivation,  by  previous  digging,  etc.),  the  more  information  it  will  yield.  Usually 
the  larger  and  deeper  a  site  is,  the  greater  the  chance  of  sequential  occupation,  hence 
the  greater  the  chance  for  cultural  stratification. 

When  an  archaeologist  decides  to  excavate  a  site  in  order  to  solve  a  previously 
defined  problem,  he  will  select  his  site  upon  the  basis  of  information  obtained  from  a 
survey  of  the  region  in  which  he  is  interested.  This  survey  might  include  test  pit  ex- 
cavation in  each  of  a  number  of  sites  designed  to  determine  the  depth  of  the  deposit 
and  the  nature  of  the  cultural  material.  For  example,  if  he  wished  to  test  the  archaeo- 
logical relationships  between  the  Coast  Miwok  and  Miwok  of  Clear  Lake,  he  might 
begin  by  excavating  a  site  in  each  area  which  had  yielded  glass  beads  of  the  early 
19th  century. 

When  the  training  of  students  is  the  primary  objective  of  excavation,  the  ar- 
chaeologist will  usually  choose  one  closely  resembling  a  site  which  has  already  been 
excavated  in  order  that  he  may  be  well  prepared  for  the  type  of  material  which  the 
site  will  yield  and  can  therefore  devote  a  large  proportion  of  time  to  training  activities. 
Such  a  choice  will  also  permit  the  archaeologist  to  guess  in  advance  what  types  of 
archaeological  experience  will  be  offered  the  students  by  knowing  whether  or  not 
natural  or  cultural  stratification,  burials,  structural  remains,  or  other  material  will 
probably  be  found. 

The  number  of  man  days  of  labor  available  for  excavation  will  indicate  how 
large  a  job  can  be  undertaken.  Method  of  disposal  of  back  dirt,  frequency  of  artifacts, 
burials  and  other  features,  and  hardness  of  the  soil  are  variable  elements  which  limit 
the  amount  of  excavation  accomplished  per  day.  The  archaeologist  can  seldom  count 
on  removing  more  than  about  125  cubic  feet  of  soil  per  man  day  and  his  selection  of 
a  site  should  consider  labor  limitations. 


III.  INTERPRETATION  OF  DATA 

If  there  is  any  question  about  where  in  a  book  of  this  nature  the  title  of  this 
section  should  properly  belong,  the  answer  might  be  that  it  could  belong  anywhere 
with  about  equal  value.  Thus  if  it  is  placed  before,  rather  than  after,  the  section  on 
excavation,  it  serves  to  emphasize  the  fact  that  analysis  of  material  after  the  excava- 
tion itself  is  not  enough.  The  archaeologist,  by  careful  preparation,  including  critical 
reading  of  all  the  important  literature  concerning  his  special  area,  must  gain  a  knowl- 
edge of  what  is  known  of  that  area,  and  might  then  visualize  problems  not  seen  by 
his  predecessors.  He  should  thereby  develop  an  attitude  which  will  allow  him  to  see 
while  actually  in  the  field  the  range  of  interpretative  possibilities  offered  by  material 
being  uncovered.  If  this  range  is  limited  for  example  by  sparse  artifactual  data,  all  the 
more  should  every  other  conceivable  clue  be  considered  of  potential  importance  in 
the  construction  of  a  picture  of  the  culture  in  question  (Taylor,  1948).  This  con- 
struction, or  in  other  words,  finding  out  how  people  lived  in  the  past,  is  the  basic 
aim  of  the  archaeologist — the  method  of  digging,  the  preservation  of  remains,  the 
classification  of  the  artifacts  —  all  represent  but  the  necessary  physical  steps  in 
the  process.  Archaeological  techniques  per  se  can  never  yield  all  the  data  for  a  re- 
construction of  the  past,  since  the  non-material  aspects  of  culture  (e.g.,  language, 
religious  practices,  social  organization,  government,  law,  mythology,  etc.,  etc.)  leave 
few  or  no  traces  when  the  people  who  produced  that  culture  are  gone.  Only  those 
aspects  of  life  which  are  expressed  in  material  form  can  the  excavator  hope  to  recover 
in  quantity.  With  this  meager  portion  of  the  richer  past  he  must  be  content  and  utilize 
it  the  utmost  degree  in  his  interpretation. 

Braidwood  (1946  a)  has  expressed  this  idea  by  comparing  the  total  artifact  in- 
ventory of  a  prehistoric  culture  to  a  complete  department  store  mail  order  catalog. 
Depending  upon  physical  conditions  such  as  that  of  the  soil  and  on  the  time  elapsed 
between  the  abandonment  of  the  site  and  its  excavation  by  archaeologists,  the  site- 
catalog  may  be  seen  as  a  book  from  which  more  and  more  pages  are  deleted.  The 
pages  representing  such  items  as  baskets  or  skin  clothing,  under  ordinary  conditions  of 
an  open  site,  will  be  the  first  to  disappear;  bone  products,  such  as  tools  and  orna- 
ments, as  well  as  unmodified  human  and  other  animal  bone  might  be  removed  next 
in  order.  Finally,  metal  objects,  which  might  have  made  a  brief  (and  late)  appear- 
ance in  the  site  or  catalog,  will  disappear.  The  result  of  course  is  a  thin  volume,  per- 
haps with  a  strong  array  of  stone  tools  but  little  more  in  the  way  of  artifacts.  However, 
human  skeletal  remains  accompanied  closely  or  remotely  within  a  site  by  an  assem- 
blage of  stone  implements  only  often  will  provide  at  least  a  basic  or  general  outline 
of  a  given  culture.  At  this  level,  we  may  quote  from  A.  L.  Kroeber  (1948:  p.  623)  on 
the  significance  of  archaeological  objects.2 

"When  a  human  hand  has  made  any  article,  one  can  judge  from  that  article  what  its  pur- 
pose is  likely  to  have  been,  how  it  was  used,  how  much  intelligence  that  use  involved,  what  degree 
of  skill  was  necessary  to  manufacture  the  article.  All  such  artifacts — tools,  weapons,  or  anything 
constructed — are  a  reflection  of  the  degree  of  culture  or  civilization,  elementary  or  advanced, 
possessed  by  the  beings  who  made  them. 

"On  the  whole  the  evidence  to  be  got  from  artifacts  as  to  the  degree  of  advancement  of  their 
makers  or  users  is  greater  than  the  information  derivable  from  the  structure  of  skeletons.  A  large 
brain  does  not  always  imply  high  intelligence.  Even  a  much  convoluted  brain  surface  may  accompany 
a  mediocre  mind.  In  other  words,  the  correlation  between  body  and  'mind'  is  incomplete,  or  has 
not  been  worked  out.  On  the  other  hand,  an  advanced  type  of  tool  implies  more  skill  in  its  making 
or  its  use,  and  therefore  a  decided  development  of  the  use  of  intelligence.  Similarly,  if  we  find 
nothing  but  simple  tools  occurring  among  any  past  or  present  people,  we  may  be  sure  that  their 
civilization  and   their  training  have  remained   backward. 

2By  permission  of  the  publishers,  Harcourt  Brace  and  Co. 

17 


18  GUIDE  TO  ARCHAEOLOGICAL  FIELD  METHODS 

"It  is  true  that  one  cannot  infer  from  a  particular  manufactured  object  the  mentality  of  the 
person  or  the  people  who  owned  and  used  it.  An  imbecile  may  come  into  possession  of  a  good 
knife  and  even  possess  some  ability  in  using  it.  But  he  can  acquire  the  knife  only  if  there  are 
other  individuals  in  his  community  or  time  who  know  how  to  smelt  iron  and  forge  steel.  In  short, 
even  a  single  jackknife  is  proof  that  human  ingenuity  has  progressed  to  the  point  of  making  im- 
portant discoveries,  and  that  arts  of  relatively  high  order  are  being  practiced.  In  this  way  a  solitary 
implement,  if  its  discovery  is  thoroughly  authenticated,  may  help  to  establish  a  relatively  high  or 
low  degree  of  civilization  for  a  prehistoric  period  or  a  vanished  race. 

"An  implement  manufactured  by  human  hands  of  the  past  ...  is  something  made  by  a 
human  being  and  reflecting  the  development  of  his  intelligence  into  culture.  ...  In  a  metaphorical 
sense,  the  implements  of  the  past  may  well  be  spoken  of  as  the  fossils  of  civilization.  They  are 
only  its  fragments,  but  they  allow  us  somewhat  to  reconstruct  the  mode  of  life  of  prehistoric 
peoples  and  utterly  forgotten  nations,  in  much  the  same  way  as  the  geologist  and  paleontologist 
reconstruct  from  actual  fossils  the  forms  of  life  that  existed  on  the  earth  or  in  the  seas  millioms 
of  years  ago." 

On  a  higher,  more  specific  level,  the  collection  and  classification  of  artifacts 
must  not  be  considered  alone.  In  any  site  chosen  for  investigation  (Section  II  E)  the 
archaeologist  must  keep  in  mind  that  there  ordinarily  will  be  other  significant  indi- 
cations of  the  life  of  the  people,  and  observations  of  such  points  as  the  following 
should  be  recorded  in  the  notebook. 

The  food  supply  or  economic  basis  of  the  group  can  be  estimated  by  vegetal  and 
animal  remains  (cf.  section  X)  and  by  utensils  employed  in  food  preparation.  Thus, 
in  Central  California,  fish  bone,  molluscan  shells,  vertebrate  animal  bones,  carbonized 
seeds,  fire-cracked  cooking  stones,  stone  mortars  and  pestles,  and  weapon  parts  will 
all  contribute  to  the  definition  of  the  ancient  economic  pattern.  Some  animals  whose 
bones  are  present  will  have  been  secured  for  their  skins  rather  than  flesh,  and  identi- 
fication of  these  species  may  offer  some  insight  into  the  material  employed  for  cloth- 
ing. If  animal  bones  are  abundant,  stone  or  bone  skin-dressing  tools  may  also  occur 
frequently,  the  two  observations  together  pointing  to  an  emphasis  on  hide  preparation 
(Heizer  and  Cook,  1956). 

A  piece  of  baked  clay  may  show  a  textile  impression,  and  from  a  series  of  such 
imprints  the  basketry  techniques  of  a  former  population  may  be  reconstructed  (cf. 
Holmes,  1881;  Rachlin,  1955).  In  the  clay-using,  non-pottery  making  areas  of  Califor- 
nia this  sort  of  indirect  evidence  of  basketry,  plus  the  presence  of  sharp  pointed  bone 
awls  (used  in  the  manufacture  of  basketry)  and  occurrence  of  fire-cracked  stones 
may  furnish  sufficient  evidence  to  permit  the  archaeologist  to  state  that  the  prehis- 
toric people  practiced  stone-boiling  of  foods  in  perishable  baskets. 

The  association  of  two  or  more  objects,  or  the  correlation  of  two  phenomena  in 
a  site  deposit,  or  the  observed  relationship  between  some  feature  of  an  archaeological 
site  and  the  environmental  surroundings  often  leads  to  rewarding  inferences  con- 
cerning life  of  prehistoric  times  (Childe.  1956:31ff. ).  Artifacts,  and  indeed  sites  as  a 
whole,  are  clues  to  human  action,  and  the  archaeologist  should  think  of  himself  as  a 
detective  charged  with  the  practical  task  of  extracting  as  much  as  possible  in  the  way 
of  the  reconstruction  of  past  events  and  human  activity.  Indeed,  only  by  doing  this 
can  he  approximate  a  living  reconstruction  of  the  past. 

The  economic  life  of  a  primitive  people  is  intimately  associated  with  the  elements 
of  its  physical  environment  (climate,  fauna,  flora,  topography,  geology,  drainage, 
etc.).  There  is  no  better  preparation  for  understanding  this  interrelationship  than  a 
careful  reading  of  the  various  monographs  on  Central  California  tribes  in  the  UC- 
PAAE  and  UC-AR  series  and  the  relevant  chapters  in  Kroeber's  Handbook  of  the 
Indians  of  California. 

The  houses  of  the  departed  villagers  whose  daily  life  the  digger  is  investigating 
may  also  yield  important  clues  to  the  size  of  the  family,  the  complex  of  household 
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utensils,  daily  habits,  and  the  like.  Here  again  a  knowledge  of  these  details  as  re- 
corded by  the  ethnographer  from  living  Indians  may  prove  invaluable  in  directing 
certain  inquiries  and  tests  of  the  archaeological  data.  This  technique,  it  is  scarcely 
necessary  to  point  out,  will  be  most  useful  and  reliable  when  dealing  with  recent 
archaeological  sites  while  the  more  distant  the  remains  are  from  the  present  time, 
the  less  reliable  and  productive  will  the  method  become. 

Religion  may  be  expressed  in  the  form  of  tangible  objects  of  ceremonial  par- 
aphernalia, like  charmstones,  or,  directly,  in  the  mortuary  complex.  The  rigid  con- 
formity to  extended  burial  by  the  Early  horizon  population  of  Central  California,  for 
instance,  must  have  had  a  religious  connotation.  The  invariable  orientation  of  the 
body  axis  in  the  westerly  direction  is  probably  also  an  expression  of  a  religious  belief 
that  the  home  of  the  dead  or  the  path  of  the  soul  lay  in  this  direction  (cf.  Heizer, 
1949).  In  a  group  with  a  hunting-gathering  economic  pattern,  there  is  reason  to  an- 
ticipate some  religious  observances  connected  with  seed-ripening,  animal  fertility, 
and  increase  rites,  and  not  uncommonly  some  indication  of  the  existence  of  such  cere- 
monies may  be  observed  by  the  person  who  is  aware  of  the  possibility. 

Some  aspects  of  the  social  situation  in  antiquity  may  occasionally  be  registered 
in  archaeological  deposits.  Thus  a  lavishly  endowed  grave  will  certainly  indicate  a 
wealthy  person,  a  religious  practitioner,  or  a  socially  or  politically  eminent  person. 
To  which  category  the  buried  person  belonged  in  life  is  a  problem  for  the  archaeolo- 
gist to  determine.  The  differential  treatment  of  individuals  according  to  sex  and  age 
may  also  yield  important  clues  to  the  social  status  and  role  of  men  and  women  and 
this  social  position  may  vary  considerably  through  the  life  span  of  members  of  the 
society.  Graves  of  babies  or  young  children  containing  a  wealth  of  offerings  certainly 
attest  something  more  than  affection  and  grief  felt  by  parents  or  relatives  on  the  death 
of  the  individual. 

Skeletal  remains  will  afford  valuable  information  on  age  at  death,  cause  of  mor- 
tality, bone  injuries,  and  certain  diseases  present  in  the  population,  and  the  total 
records  of  skeletal  finds  may  at  some  future  date  be  employed  for  demographic 
studies.  S.  F.  Cook's  several  monographs  published  in  the  University  of  California 
Ibero-Americana  series  (Nos.  17,  18,  21-24),  the  Archaeology  and  Ethnology  series 
(Vols.  40,  43),  and  the  Anthropological  Records  series  (Vol.  16),  are  invaluable 
background  for  all  archaeologists  working  in  the  California  field  since  they  are 
largely  concerned  with  the  subjects  of  disease,  population,  and  social  factors  which 
are,  at  least  in  part,  susceptible  to  archaeological  verification.  From  the  strictly  archae- 
ological viewpoint  the  observations  made  by  N.  C.  Nelson  (1909)  in  his  San  Francisco 
shellmound  survey  are  today  important  as  an  example  of  how  field  survey  data  may 
be  analyzed. 

Much  more  could  be  said,  but  enough  has  been  outlined  to  demonstrate  the  main 
point  that  the  archaeologist  must  prepare  himself  as  completely  as  possible  in  order  to 
be  able  to  take  advantage  of  everything  the  site  has  to  offer.  An  occasional  omission 
or  failure  to  observe  some  significant  fact  may  be  condoned  as  human  fallibility,  but 
to  be  consistently  blind  to  important  facts  as  they  are  presented  to  the  archaeologist's 
eyes  by  the  spade  or  trowel  is  inexcusable.  No  matter  how  precise  and  accurate  may 
be  the  archaeologist's  methods,  he  must  know  hotv  and  what  to  observe  and  workers 
must  continually  seek  an  improvement  of  the  techniques  of  observation.  As  Daniel 
(1943:59-60)  has  written,  "We  cannot  justify  our  claim  to  be  scientific  at  present 
unless,  together  with  our  technical  advances  and  our  accumulation  of  new  data,  there 
goes  a  new  critical  appreciation  of  the  method  and  nature  of  archaeological  science." 

The  need  for  making  archaeological  data  culturally  meaningful,  e.g.,  by  a  func- 
tional interpretation  of  the  data,  has  become  a  subject  of  major  importance  in  recent 
years.  Statement  of  this  interest  has  been  set  forth  perhaps  most  strongly  by  Taylor 
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(1948).  although  others,  both  before  and  after  Taylor,  have  discussed  and  have 
shown  concern  over  the  "typological  catalogues"  which  characterize  so  much  If 
American  archaeological  literature-see  Bennett  ( 1943 ) ,  Childe  ( 1946 )    Clark  H  9W 

(1956  Si"  SST  PhT'  HdawyHQ%6K  K1^h^nlT940)  taS 
S I         Y o      '    t  '  PS  ^  Wllley   Q953)'  Steward  and  Stezler    (1938) 

Strong   (1936)    Thompson   (1956),  Willey   (1953  b).  For  other  works  which  either 
employ  archaeological  data  in  some  unusual  manner  or  for  special  purpose    or  at 
t  producng  a  reconstruction  of  prehistoric  life  and  times,  the'studeti     referred  t" 
hose  of  Schenck  and  Dawson  (1929:404-405),  H.  Smith  (1910),  Steward  fl937  b 


IV.  PREPARATION  FOR  EXCAVATION 

The  surveying  techniques  necessary  to  the  preparation  of  an  archaeological  record 
do  not  ordinarily  require  the  expensive  equipment  employed  by  the  topographic 
surveyor.  Nor  is  a  special  knowledge  of  the  use  of  logarithmic  tables  a  prerequisite  to 
archaeological  surveying.  Extreme  care  to  avoid  personal  errors,  imagination  in  solv- 
ing problems  arising  out  of  special  situations  and  the  ability  to  substitute  field  ex- 
pedients for  technical  equipment  are  required.  The  primary  need,  however,  is  a  knowl- 
edge of  what  the  archaeologist  desires  to  achieve  by  the  use  of  surveying  techniques. 
Minimally,  these  would  include:  a  topographic  map  of  the  area  of  archaeological  in- 
terest, a  systematic  method  for  measuring  and  referring  to  the  locus  of  "finds,"  and 
a  series  of  stratigraphic  drawings  representing  profiles  of  the  cross  sections  of  the 
deposit.  Surveying  methods  similar  to  those  described  here  are  outlined  in  Cole  (1930) , 
Cole  and  Deuel  (1937:24-27,  Fig.  16),  and  Byers  and  Johnson  (1939:192-198). 
Methods  employing  more  elaborate  equipment  are  described  in  Atkinson  (1936, 
Chap.  3)  and  Detweiler  (1948) .  The  best  available  guide  is  that  of  Debenham  (1947) . 
Other  useful  reference  works  are  Gannett  (1906)  ;  U.S.  War  Dept.   (1941,  1944). 

The  preparation  of  a  map  of  the  archaeological  site  is  a  necessary  preliminary  to 
excavation.  The  function  of  the  map  is  to  show  what  the  site  looked  like  before  excava- 
tion, the  location  of  excavation  units  (pits,  trenches,  etc.)  and,  ultimately,  the  location 
of  subsurface  features  encountered  in  excavation.  When  site  features  are  complex,  it 
may  be  necessary  to  prepare  several  maps  representing  the  site  at  different  levels  or  at 
different  stages  of  development. 

If  a  site  is  large  and  the  surface  is  marked  by  complex  irregularities,  it  is  usually 
an  economy  to  secure  the  services  of  a  professional  topographic  surveyor  who  possesses 
the  necessary  technical  equipment  for  making  a  map  of  the  site.  For  most  California 
sites  the  archaeologist  can  himself  prepare  a  plat  and  contour  map  of  accuracy  equal 
to  professional  standards.  It  is  this  type  of  mapping  which  will  be  described.  The 
preparation  of  topographic  maps  designed  to  show  the  relationship  of  an  archaeological 
site  to  the  local  physiographic  environment  such  as  have  appeared  in  Heizer  (1949, 
map  5),  Black  (1944,  Fig.  1),  Cole  (1951,  Fig.  69),  and  Wedel  (1941,  Fig.  2)  are 
desirable  in  archaeological  reports  but  require  a  degree  of  surveying  training  beyond 
the  scope  of  this  manual.  Generally  speaking,  the  methods  described  here  are  im- 
practical for  mapping  an  area  larger  than  200  yards  square. 

A.  Equipment  necessary  for  mapping 

Draughting  equipment  required  includes  a  drawing  board,  to  which  a  sheet  of 
of  cross  section  paper  (10x10)  is  affixed  by  taping  or  tacking  at  the  corners,  a  supply 
of  sharp  drawing  pencils  (No.  3H),  a  ruler  for  horizontal  measurements  and  a  pro- 
tractor for  measurements  of  bearing.  Measurements  on  the  ground  require  a  Brunton 
pocket  transit  (Fig.  2,  g)  or  a  lensatic  compass  (Fig.  2,  a)  for  measurements  of  azi- 
muth (bearing),  a  100-foot  steel  or  copper  reinforced  linen  tape  for  horizontal  meas- 
urements (Fig.  2,  b,  c)  and  a  sighting  level  (hand  level)  and  leveling  rod  for  vertical 
measurements.  An  alternative  leveling  method  will  be  described,  in  which  a  carpenter's 
level  and  a  straight  edge  can  be  substituted  for  the  sighting  level  and  leveling  rod. 

B.  Establishing  a  datum  point 

The  datum  point  is  the  control  point  to  which  all  measurements  refer.  It  should 
be  located,  as  nearly  as  possible,  central  to  the  area  of  archaeological  interest  (and  the 
area  which  will  be  mapped) .  Actual  central  location  on  the  site  itself  is  not  practicable, 
since  subsequent  excavation  may  result  in  the  destruction  of  the  datum  location.  In 
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such  case,  the  datum  point  should  be  established  at  one  corner  of  the  site  grid  (see 
part  C  and  Fig.  4). 

When  a  relatively  permanent  terrain  feature  (rock  outcrop,  solid  foundation  of 
a  modern  building,  etc.)  occupies  a  convenient  location,  a  cross  painted  within  a  circle 
on  this  feature  may  be  used  as  the  datum  point.  When  such  a  permanent  location  is 
not  available,  the  datum  point  should  be  marked  by  driving  a  metal  rod  into  the  ground 
or,  better  still,  setting  a  metal  rod  in  a  block  of  cement,  and  burying  this  block  in 
the  ground  so  that  a  short  section  of  the  rod  protrudes  above  the  surface.  Any  available 
rod-shaped  piece  of  metal  will  do.  Segments  of  gas  pipe  or  a  length  of  angle  iron  are 
frequently  used.  The  metal  datum  rod  should  be  painted  with  a  brightly  colored, 
weatherproof  paint.  If  the  datum  point  is  to  be  used  as  a  point  from  which  magnetic 
bearings  are  taken,  then  the  rod  must  be  of  non-magnetic  metal.  The  datum  point 
should  be  located  where  it  will  not  be  disturbed  by  such  activity  as  plowing  (beneath  a 
fence  line  is  often  the  best  such  location).  It  must  be  remembered  that  the  datum 
point  will  be  used  not  only  in  the  course  of  mapping  and  excavating  the  site  but  will 
guide  future  workers  to  the  location  of  the  excavated  sections.  The  datum  should  be 
located  at  a  point  where  it  can  be  seen  from  the  site. 

The  field  notes  must  contain  a  description  of  the  object  used  as  a  datum  point  and 
explicit  details  as  to  its  location.  The  datum  point  should  be  marked  on  all  maps  (the 
conventional  symbol  is  a  cross  enclosed  within  a  circle) .  If  the  datum  point  lies  beyond 
the  limits  of  any  of  the  maps  or  plats  made  of  the  site,  its  location  should  be  designated 
in  the  margin  by  direction  and  distance. 

On  large  sites  it  may  be  desirable  to  set  up  secondary  datum  points.  These  should 
be  designated  sequentially,  "Datum  B,"  "Datum  C,"  etc.,  and  their  locations  must  be 
defined  in  relationship  to  Datum  A.  The  notes  (and  preferably  the  map)  should  con- 
tain the  necessary  information  on  elevation,  distance,  and  direction  of  secondary  datum 
points  from  the  main  datum. 

C.   The  grid  system 

As  an  aid  in  mapping  and  as  a  method  of  designating  the  gross  location  of  finds, 
archaeologists  customarily  mark  off  a  site  with  two  sets  of  parallel  lines,  each  of  the 
sets  intersecting  the  other  at  right  angles.  The  interval  between  the  lines  is  usually 
either  ten  or  twenty  feet,  the  smaller  grid  interval  having  advantages  in  small,  shallow 
sites,  the  larger  interval  serving  better  in  large,  deep  sites.  A  five-foot  square  grid  is 
too  small  if  balks  (see  Section  VB)  are  left,  since  the  excavated  pit  will  be  only  3  by  3 
feet;  a  ten-foot  square  with  balks  left  will  be  8  by  3  feet  during  excavation.  A  twenty- 
foot  square  will  be  18  feet  on  a  side  in  the  interior.  The  grid  is  marked  on  the  site  by 
driving  stakes  under  the  intersections  of  the  lines.  Pointed  wooden  stakes,  18  inches 
long  and  1  inch  square,  serve  as  well  as  engineer's  locating  stakes  and  cost  much  less. 
A  small  nail  driven  into  the  top  of  the  stake  will  mark  the  exact  intersection. 

In  laying  out  the  grid,  two  precautions  are  necessary.  First,  in  stretching  the  tape 
along  each  grid  line,  the  tape  should  be  taut  and  level.  That  is,  measurements  must 
be  horizontal  measurements,  not  measurements  along  the  slope  gradient.  Secondly, 
grid  lines  should  run  north  to  south  and  east  to  west  (with  reference  to  either  mag- 
netic or  true  north,  whichever  is  used  in  mapping) . 

The  best  method  for  designating  the  stakes  which  mark  the  grid  intersections  is 
in  terms  of  the  grid  interval.  For  example,  if  the  datum  point  is  at  the  southwestern 
corner  of  a  10-foot  grid  system  (as  in  Fig.  4),  the  southern  row  of  stakes  would  be 
labeled  0  N(orth)  ;  the  second  row  would  be  labeled  10  N;  the  third  row,  20  N,  etc. 
The  western  row  would  be  labeled  0  E;  the  next  row  east,  10  E;  the  third  row  east,  20  E, 
etc.  Thus  each  stake  would  bear  a  distinguishing  designation  written  n  N/n  E  in  stand- 
ing for  the  distance  in  feet)   in  one  or  another  cardinal  direction  from  the  point  of 
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Figure  1.    Site  Sac-107  laid  out  for  exploratory  excavation. 
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Figure  2.  Some  equipment  useful  for  site  mapping,  a,  U.S.  Army  lensatic  compass; 
b,  c,  steel  tapes;  d,  e,  hand  levels;  /,  leveling  rod  with  target:  g,  Brunton  pocket  transit. 
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Figure  3.    Methods  for  determining  depth  from  datum  plane. 

TOP:  Illustration  of  method  of  determining  depth  from  datum  plane  with  long  board  and 
carpenter's  level.  Artifacts  at  A,  B,  and  C  have  depths  measured  from  the  bottom  of  the  board 
as  shown. 

CENTER:  Method  of  extending  levels  with  straight  2"x4"  board  and  carpenter's  level.  Site 
surface  at  stake  Z  is  total  feet  and  inches  of  sum  of  distances  a,  b,  c  below  datum  stake.  This 
method  is  useful  in  extending  the  datum  plane  level  and  in  making  a  contour  map  of  a  site  without 
instruments. 

BOTTOM:  Method  of  determining  depth  from  datum  plane  with  telescopic  level  and  stadia 
rod.  Procedure  is  to  place  rod  base  at  point  where  artifact  (A)  lies,  sight  through  level  and  read 
elevation  on  target  (T).  Actual  elevation  of  artifact  (A)  relative  to  top  of  datum  stake  is  then 
found  by  subtracting  height  of  instrument    (distance  from  eyepiece  to  top  of  datum  stake). 
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origin  of  the  grid  system — i.e.,  the  datum  point.  An  alternative  method  of  grid  desig- 
nation in  which  stakes  in  one  ordinate  are  numbered  as  left  or  right  (L  or  R)  of  a 
base  line  which  crosses  the  center  of  the  site  is  illustrated  in  Figure  1. 

In  laying  out  the  site  it  is  important  to  allow  for  lateral  extension  of  the  grid 
which  may  become  necessary  as  the  work  progresses. 

Each  stake  is  labeled  with  its  designation,  either  by  writing  on  the  stake  or  by 
writing  on  a  cloth  or  paper  shipping  tag  which  is  attached  to  the  top  of  the  stake  by 
a  small  nail.  The  designation  for  each  section  or  unit  of  the  grid  system  is  derived 
from  the  stake  at  its  southwestern  corner  and  this  designation  is  used  for  the  gross  lo- 
cation of  materials  which  are  assigned  to  level  bags  rather  than  being  located  precisely 
in  feet  and  inches  (e.g.,  soil  samples,  unmodified  faunal  remains,  etc.).  Examples  of 
grid  systems  will  be  found  discussed  and  illustrated  in  Byers  and  Johnson  (1939:  Fig. 
20),  Cole  and  Deuel  (1937:  Figs.  20,  27,  32),  Hill  and  Kivett  (1940:151-153),  Tre- 
ganza  and  Cook  (1948),  Webb  and  Haag  (1939),  Webb  (1939,  p.  7),  Wedel 
(1941:  Fig.  3,  8),  Atkinson  (1946:41-43),  Wheeler  (1956:66),  Laplace-Jauretche 
(1954)  and  Lorenzo  (1956). 

The  grid  system  should  be  plotted  on  the  sheet  of  cross  section  paper.  If  the 
scale  is  adjusted  to  the  grid  interval  (1"=5'  or  1"=10')  the  grid  lines  will  fall 
along  the  heavy  lines  on  the  cross  section  paper.  The  designations  of  the  grid  line 
intersections  should  be  plotted  along  the  ordinate  and  the  abscissa  as  in  Figure  1. 

D.   Making  the  contour  map 

The  preparation  of  a  contour  map  requires  the  cooperation  of  two  individuals, 
an  instrument  man  who  stations  himself  at  the  grid  intersection  nearest  the  highest 
point  of  the  area  to  be  mapped  and  a  rod  man  who  moves  progressively  from  one  level- 
ing station  to  another  (in  this  case,  from  one  stake  to  another).  Their  objective  is  to 
record  the  elevation  of  the  base  of  each  stake  in  relationship  to  a  datum  plane.  The 
datum  plane  is  a  plane  of  reference  which  may  be  conceived  of  as  a  horizontal  sheet, 
level  in  all  directions,  extending  over  the  area  to  be  mapped,  and  clearing  its  highest 
point.  The  datum  plane  will  pass  through  the  barrel  of  the  sighting  instrument.  The 
datum  plane  should  be  assigned  an  arbitrary  round  figure  as  its  elevation  (e.g.,  100.00') 
unless  its  elevation  in  relationship  to  sea  level  can  be  accurately  determined. 

The  instrument  man  rests  the  sighting  level  on  a  steadying  rod,  a  straight  stick, 
square  on  both  ends  and  of  such  length  as  to  bring  the  eyepiece  to  eye  level  (if  the  in- 
strument man  is  seated  this  will  be  ca.  30  inches,  if  standing,  ca.  66  inches) .  The  rod 
man  is  equipped  with  a  leveling  rod,  an  engineer's  stadia  rod  if  available,  but  any 
straight  stick,  of  sufficient  length,  can  be  made  to  serve  as  a  stadia  by  marking  it  off 
in  feet  and  tenths  of  feet.  The  rod  man  places  the  base  of  the  leveling  rod  alongside  one 
of  the  grid  stakes,  being  careful  to  keep  the  rod  perpendicular.  The  rod  may  have 
built-in  spirit  levels  or,  as  a  field  expedient,  an  eyescrew  may  be  set  in  one  side  of  the 
rod  and  a  string  with  a  weight  on  one  end  tied  to  the  eyescrew.  The  perpendicularity 
of  the  rod  can  then  be  determined  by  observing  the  plumb  line. 

The  instrument  man  reads  the  height  on  the  leveling  rod  through  his  sighting  level 
and  subtracts  this  figure  from  the  datum  plane  elevation.  He  will  then  record  the  result 
on  his  grid  plate.  The  rod  man  marks  the  same  figure  on  the  grid  stake  and  draws  a  line 
across  the  base  of  the  stake  representing  the  exact  level  from  which  the  measurement 
was  taken.  The  rod  man  then  advances  to  a  second  stake  where  the  process  is  repeated. 
Each  stake  of  the  grid  system  covering  the  entire  site  is  thus  recorded. 

If  the  sighting  level  is  not  available  to  the  archaeologist,  the  same  results  can  be 
achieved  by  using  a  straight  edge  of  sufficient  length  to  extend  from  one  grid  stake  to 
another.  The  straight  edge  is  leveled  by  the  use  of  a  carpenter's  level  and  the  elevation 
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Figure  4.  Contour  map  of  a  mound  site  showing  datum  at  southwest  corner 
of  10  foot  coordinate  grid  system.  Object  at  X  is  74'  north  and  70'  east  of  Datum  A 
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Figure  5.    Contour  map  of  site  Fre-27. 
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Figure  6.    Contour  map  of  site  Mrn-232B. 
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Figure  7.    Contour  map  of  site  LAn-1. 
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of  the  unknown  stake  is  determined  by  computing  the  difference  in  its  elevation  from 
that  of  the  stake  of  known  (or  assumed)  elevation  (see  Fig.  3). 

When  the  elevation  of  each  of  the  grid  stakes  has  been  determined,  the  contour 
map  can  be  prepared.  Contour  lines  on  archaeological  maps  are  usually  drawn  in  six- 
inch  intervals  (one-foot  intervals  if  the  scale  is  small  or  if  slopes  are  steep). 

Sometimes  it  is  desirable  to  make  a  generalized  contour  map  of  a  site  where  only 
a  small  portion  of  the  site  is  to  be  staked  out  in  accordance  with  a  grid  system.  This 
can  be  done  very  quickly  by  leveling  along  radial  transits.  In  order  to  do  this,  strings 
are  stretched  across  the  site,  one  crossing  the  site  from  north  to  south,  another  from 
east  to  west,  a  third  from  NE  to  SW  and  a  fourth  from  NW  to  SE.  The  instrument  man 
stations  himself  at  the  intersection  of  these  radii  and  uses  this  point  as  the  leveling 
datum.  The  rod  man  moves  away  from  the  leveling  datum  along  one  of  the  lines  until 
the  elevation  of  the  rod  has  changed  an  amount  equal  to  one  contour  interval.  The  dis- 
tance between  the  leveling  station  and  this  point  is  measured  and  then  plotted  on  the 
map.  The  rod  man  then  continues  along  this  line  until  his  elevation  has  changed  an- 
other contour  interval,  measures  the  distance  and  again  plots  it  on  the  map.  This 
process  is  repeated  until  the  contour  intervals  have  been  plotted  for  each  radius.  The 
contour  map  is  then  made  by  connecting  all  the  points  of  like  elevation.  When  leveling 
is  done  by  the  radial  transit  method,  it  is  still  necessary  to  determine  the  exact  elevation 
of  the  corner  points  of  excavation  units  if  these  corners  will  be  used  for  measuring  the 
depths  of  finds. 

The  field  copy  of  the  contour  map  and  grid  plat  should  be  copied  by  tracing, 
since  wear,  adverse  weather  conditions,  and  possible  loss  are  a  source  of  danger  to  a 
single  copy. 

E.  Plane  table  survey 

No  attempt  is  made  here  to  outline  map  making  by  the  plane  table  method. 
The  necessary  instruments  and  their  operation  are  well  described  by  Deben- 
ham  (1947,  Chaps.  8,  9);  Cox,  Dake  and  Muilenburg  (1921);  Detweiler  (1948), 
Spaulding  (1951),  Atkinson  (1946:  Chap.  3),  Kenyon  (1953:115-122). 

F.  Plans,  profiles,  and  locations 

The  topographic  map  of  the  area  of  archaeological  interest  and  the  systematic 
grid  which  overlies  it  will  be  the  frame  of  reference  for  designations  of  the  locations 
of  artifacts  and  features  found  in  the  course  of  excavation,  as  well  as  it  will  be  for  the 
units  in  which  excavation  is  carried  on.  Thus  a  projectile  point  found  in  square 
20N/35E  would  be  so  designated  and  its  specific  location  within  this  square  would  be 
defined  by  triangulation  (cf.  Figs.  9,  10)  or  its  complete  location  could  be  more  simply 
designated  in  coordinate  terms,  for  example,  22'6"  N/37'4"  E  of  Datum  A. 

Some  archaeologists  prefer  to  designate  depth  in  terms  of  both  the  actual  surface 
at  a  point  directly  above  the  find  spot  and  the  datum  plane  but  even  in  those  situa- 
tions where  depth  from  datum  plane  appears  to  have  no  relevance  to  the  stratigraphic 
situation,  it  may  be  necessary  to  use  datum  plane  depth  because  the  actual  surface 
above  the  find  spot  is  no  longer  present.  To  obtain  datum  plane  depth,  one  man  holds 
the  leveling  rod  with  its  lower  end  at  the  find  spot,  a  second  man  sights  with  the 
hand  level  (or  alidade  or  dumpy-level)  from  the  leveling  station  and  the  reading  is 
subtracted  from  the  datum  elevation  (Fig.  3) .  If  the  contour  map  has  been  made  with 
sufficient  care,  actual  depth  from  surface  can  be  accurately  determined  by  reference 
to  the  map. 

The  horizontal  location  of  any  stratigraphic  profile  should  be  defined  with  refer- 
ence to  the  datum  point  and  the  vertical  location  of  stratigraphic  lines  should  be  de- 
fined with  reference  to  the  datum  plane  on  the  profile  drawing. 


V.  METHODS  OF  EXCAVATION 

A  large  number  of  published  works  have  concerned  themselves  with  excavation 
techniques,  and  references  to  some  of  these  will  be  found  in  Section  XX. 

A.  Tools 

The  number  and  variety  of  implements  which  have  been  employed  in  archaeo- 
logical excavation  throughout  the  world  is  practically  limitless.  So  many  special  or 
unusual  conditions  are  likely  to  be  met  in  the  course  of  excavation  that  even  a  bare 
minimum  of  equipment  must  necessarily  include  a  variety  of  tools.  Subject  to  the 
limitations  imposed  by  finances,  convenience  of  transportation,  and  storage  in  the 
field,  the  more  the  better  is  a  sound  general  rule. 

The  following  list  comprises  those  implements  which  have  been  found  essential 
in  Central  California  archaeology.  Large  or  expensive  tools  and  special  equipment 
will  generally  be  supplied  by  the  institution  sponsoring  the  dig. 

Long-handled,  round-point  standard  No.  2  excavating  shovels  are  recommended. 
Spades,  scoops,  and  square-point  shovels  are  virtually  useless  owing  to  their  inability 
to  penetrate  any  but  the  softest  earth.  In  the  last  analysis,  the  bulk  of  excavation  con- 
sists of  moving  dirt;  hence  the  shovel  is  the  trademark  of  archaeology  and  perhaps 
its  most  indispensable  tool.  In  Central  California  it  is  used  more  commonly  for 
straight  excavation  than  any  other  implement  and  for  all  backfilling.  Ordinarily, 
enough  shovels  should  be  provided  so  that  one  may  be  issued  to  every  member  of  the 
crew.  The  conditions  and  methods  of  use  of  shovels  and  other  tools  will  be  discussed 
in  greater  detail  below.  Shovel  handles  should  be  sandpapered  occasionally  and 
treated  with  linseed  oil. 

A  spading  fork  works  well  in  some  deposits,  particularly  those  which  have  a 
clay  binder.  The  prongs  or  tines  should  be  worked  gently  into  the  deposit  and  the 
earth  pried  off.  This  tool  does  not  work  well  in  later  prehistoric  deposits  in  Central 
California  due  to  the  fact  that  the  soil  is  very  dry  and  powdery. 

Heavy,  sharp,  stout  handled  "railroad"  picks  are  most  frequently  used,  though 
lighter  miner's  picks  or  short  army  pick-mattocks  are  easier  to  handle  and  are  pre- 
ferred by  some  archaeologists.  The  use  of  picks  may  result  in  considerable  damage  to 
artifacts,  and  they  are  generally  employed  only  to  loosen  deposit  too  hard  for  shovels 
to  penetrate.  They  are  nevertheless  essential  in  Central  California  archaeology,  where 
calcareous  and  other  very  hard  deposits  are  often  encountered  in  sites,  especially 
those  of  the  Early  and  Middle  horizons.  If  this  is  known  to  be  the  condition  of  the 
deposit  in  the  site  to  be  excavated,  picks  should  be  provided  for  every  member  of  the 
crew.  Otherwise  two  or  three  should  be  sufficient  for  the  dig.  Heavy  picks  wielded  with 
both  hands  in  compact  deposit  require  considerable  force,  and  the  user  is  cautioned 
to  use  care  not  to  strike  himself  in  the  foot  with  a  glancing  blow,  and  to  prevent  injury 
to  other  workers  who  may  be  near  by,  particularly  behind  him. 

Each  digging  crew  has  a  number  of  sizes  and  grades  of  screens  for  use  under 
varying  circumstances  (Fig.  8) .  The  sifting  of  excavated  earth  through  screens  enables 
the  archaeologist  to  recover  many  materials  which  might  otherwise  be  overlooked. 
They  are  most  commonly  used  for  sifting  deposit  yielding  an  exceptionally  large 
quantity  of  artifacts,  or  very  small  artifacts  such  as  beads.  Screens  are  also  important 
for  sampling  site  content  to  determine  the  actual  quantitative  composition  of  the 
mound  deposit.  Since  1946  workers  at  the  University  of  California  have  been  screen- 
ing large  samples  of  refuse  deposits,  sorting  the  screenings  into  components  (bone, 
shell,  obsidian,  rock,  etc.)  and  using  these  quantitative  data  to  attempt  to  gain  some 
insight  into  activities  of  the  former  inhabitants.  For  details  of  the  method  and  results, 
see  Cook  (1950),  Cook  and  Treganza  (1947,  1950),  Cook  and  Heizer  (1951),  Heizer 
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Figure  8,  Some  screens  for  archaeological  use 
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and  Cook  (1956),  Heizer  and  Squier  (1953).  It  is  almost  universal  practice  to  screen 
the  earth  removed  from  the  proximity  of  burials  in  Central  California.  Occasionally, 
when  time  permits,  all  excavated  deposit  is  screened.  Meighan  (1950)  performed  an 
actual  comparison  of  the  recovery  of  dissociated  objects  such  as  bone  awls,  arrow- 
points  and  the  like  occurring  in  the  deposit  mass  when  the  excavation  was  performed 
with  shovels  and  when  the  deposit  was  screened.  He  concluded  that  although  some 
artifacts  were  missed  when  the  earth  was  not  screened,  the  recovery  was  sufficiently 
complete  that  one  could  be  assured  that  little  of  importance  had  been  missed.  These 
observations  hold  best,  of  course,  in  deposits  where  artifacts  are  scarce — in  more 
productive  deposits  use  of  the  trowel,  though  slower,  assures  complete  recovery  and 
more  careful  control  of  the  work. 

If  a  limited  amount  of  screening  is  contemplated,  small  window-grade  "hand" 
screens  are  most  convenient.  These  may  be  made  up  in  several  sizes,  in  order  to 
"nest"  together  for  more  convenient  transportation.  For  more  extensive  screening 
shaker  screens,  which  are  rocked  on  a  carriage,  are  useful  (Bird  and  Ford,  1956). 
The  number  and  variety  of  screens  provided  for  a  dig  must  depend  on  the  char- 
acter of  the  site,  but  two  or  three  hand  screens  would  probably  be  a  minimum  for 
any  site,  and  a  shaker  screen  should  be  included  whenever  possible. 

It  is  often  necessary  to  have  water  in  the  immediate  vicinity  of  the  excavations, 
and  galvanized  buckets  are  the  most  useful  containers.  Burials  and  artifacts  are  often 
washed  in  situ  preparatory  to  photographing.  Buckets  are  also  of  occasional  use  in 
bailing  out  ground  water  from  the  excavations. 

Soil  samples  from  below  and  around  the  site  at  various  depths  may  be  important. 
These  are  most  easily  secured  with  an  auger,  preferably  six  or  more  feet  in  length. 
Ordinarily  one  should  be  sufficient  for  a  dig.  A  2-inch  diameter  worm  auger  and  a 
4-inch  barrel  auger  are  usually  employed  (cf.  Ford  and  Webb,  1956:21). 

A  tape  is  indispensable,  and  should  be  at  least  50  feet  long;  100  feet  is  preferable; 
one  should  be  sufficient.  The  measuring  tape  is  essential  in  marking  off  the  site  accord- 
ing to  the  coordinate  system,  preparatory  to  excavation.  Steel  tapes  are  superior  to 
cloth  ones,  though  far  more  expensive,  and  white-faced  tapes  are  easier  to  see  and 
less  likely  to  be  misread.  Tapes  must  be  cared  for  by  oiling  and  cleaning. 

The  following  smaller  implements  are  also  considered  essential.  It  is  advisable  for 
each  excavator  to  be  provided  with  one  of  each,  since  they  may  not  be  otherwise 
supplied. 

A  four-  or  six-inch  "Marshalltown  Iowa"  or  "Standard"  brand  pointing  trowel 
(mason's  trowel)  is  by  far  the  best.  More  flexible  mason's  trowels  and  garden  trowels 
are  inconvenient.  Trowels  are  used  in  actual  excavation  where  artifact  yield  is  high; 
for  uncovering  and  excavating  in  the  immediate  vicinity  of  burials,  features,  arti- 
facts, etc..  and  elsewhere  where  damage  to  materials  might  result  from  the  use  of 
larger  tools.  The  brands  mentioned  are  expensive,  but  worth  the  investment  since 
cheap  substitutes  will  usually  have  non-tempered  blades  spot-welded  or  riveted  to  the 
spine  and  such  tools  have  a  short  life-expectancy. 

A  rigid,  fine-pointed,  wooden-handled  ice  pick  is  advisable.  It  is  used  for  excep- 
tionally delicate  excavation  in  exposing  burials,  recovering  artifacts  from  hard  de- 
posit, with  fragile  materials,  etc. 

Paint  brushes  two  inches  or  less  in  width  are  most  useful.  Used  dry,  they  are 
helpful  in  brushing  away  loose  earth  in  the  course  of  delicate  excavation  such  as  the 
exposure  of  burials,  and  in  the  preparation  of  burials  and  stratigraphic  profiles  for 
photography.  With  water  they  are  the  most  convenient  way  of  washing  burials  or  cul- 
tural materials  in  situ  preparatory  to  photographing. 

A  six-  or  eight-foot  rolled  steel  pocket  tape  or  snaprule  is  indispensable  for  de- 
termining the  location  of  materials  recovered.  Each  excavator  should  carry  one  in  his 
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pocket.  Again,  a  good  rule  will  be  found  to  last  longer  and  will  justify  the  added 
initial  expense. 

The  U.S.  Army  Engineer's  pocket  compass  (Fig.  2)  is  adequate  for  most  ar- 
chaeological purposes.  It  is  used  for  determining  the  orientation  of  burials,  in  deter- 
mining for  permanent  record  the  location  of  non-permanent  datum  points,  and  is  in- 
dispensable in  site  surveying. 

Other  essential  items  include  sufficient  numbers  of  blank  forms  to  record  all  data 
likely  to  be  obtained;  artifact  slips,  feature  records,  burial  records,  site  survey  sheets, 
continuation  sheets,  photographic  record  sheets,  and  field  catalogue  sheets.  Graph 
paper  is  necessary  for  mapping.  Large  numbers  of  strong  paper  sacks,  obtainable 
from  any  store,  are  indispensable.  Artifacts  and  other  materials  recovered  are  gen- 
erally kept  in  small  sacks  during  actual  course  of  excavation;  large  sacks  are  used 
for  burials  and  features.  Match  boxes  are  useful  for  storing  small  artifacts.  Cardboard 
cartons,  when  feasible,  are  used  to  store  and  transport  by  automobiles.  Burials  should 
be  placed  in  wooden  boxes  to  prevent  breakage,  and  all  freight  or  express  shipments 
must  be  in  wooden  boxes. 

Wooden  stakes  are  necessary  in  laying  off  the  site  for  excavation,  and  for  subse- 
quent use  as  local  datum  points  in  measuring.  These  can  frequently  be  made  at  the 
site,  but  there  is  no  harm  in  taking  them  along  if  convenient.  They  should  be  at  least 
a  foot  long.  Long  iron  spikes  or  bolts  are  equally  serviceable.  Cloth  tags  with  tie- 
strings  should  be  included  for  marking  the  stakes  according  to  their  coordinate  loca- 
tion. Lastly,  plenty  of  pencils  should  be  on  hand. 

While  the  items  above  probably  constitute  a  minimum  equipment  list,  a  number  of 
additional  implements  may  frequently  be  useful. 

This  list  does  not  in  any  way  represent  a  maximum  of  useful  equipment.  With  the 
use  of  a  little  ingenuity,  a  great  many  other  implements  may  be  improvised  in  the  field 
to  meet  special  conditions. 

The  list  comprises  only  those  tools  employed  in  the  actual  course  of  excavation. 
Additional  equipment  necessary  in  surveying,  mapping,  preservation  of  materials,  etc., 
is  discussed  elsewhere. 

A  whisk  broom  may  be  occasionally  more  convenient  than  a  paint  brush  for  re- 
moving loose  earth  in  the  course  of  exposing  a  burial,  cleaning  a  vertical  profile,  etc. 

A  "scratcher"  may  easily  be  made  by  bending  an  ice  pick,  awl,  or  large  sail- 
maker's  needle  to  a  right  angle  between  an  inch  and  two  inches  from  the  point.  It  is 
sometimes  handier  than  a  straight  ice  pick  in  cleaning  earth  out  of  burials  in  the 
course  of  exposure,  and  for  other  delicate  work. 

A  toothbrush  is  frequently  used  for  cleaning  small  objects.  Scrubbing  brushes 
are  also  useful. 

A  magnifying  glass  is  handy  for  examination  of  small  objects  on  the  spot. 

The  removal  of  residual  loose  earth  and  dust  is  important  before  photographing  a 
burial,  feature,  or  stratigraphic  profile,  and  a  bellows  may  be  very  useful  for  this 
purpose.  A  bicycle  tire  pump  is  equally  serviceable.  The  advantage  of  such  instru- 
ments, if  properly  handled,  is  that  they  will  not  disturb  fragile  or  light  objects. 

A  pressure  spray  containing  water  of  the  type  commonly  used  to  spread  solutions 
on  garden  plants  may  serve  to  bring  out  color  distinctions  which  become  obscure 
when  a  wall  or  cleared  flat  surface  dries  out.  Light  spraying  of  this  sort  can  be  done 
immediately  before  photographs  are  taken  in  order  to  achieve  greater  contrast,  (cf. 
Bruce-Mitford,  1956:236). 

B.  Excavation  problems 

After  mapping  the  site,  it  must  be  laid  off  according  to  the  coordinate  system 
employed  before  any  actual  excavation  is  undertaken.   Stakes  defining  the  intersec- 
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tions  of  grid  lines  should  be  driven  in  on  all  sections  where  excavation  is  contem- 
plated, and  appropriately  labeled  with  tags.  These  will  subsequently  represent  the 
corners  of  excavation  units  and  will  serve  as  local  datum  points  in  recording  locations. 

The  center  line,  datum  line,  or  base  line,  which  is  generally  oriented  in  some 
specific  direction  (north-south  or  east-west),  is  marked  off  first  by  means  of  a  compass 
and  tape  reading  from  the  datum  point.  The  intersections  of  transverse  lines  are  then 
marked  at  regular  intervals  (usually  five  feet)  along  it,  and  these  lines  can  be  subse- 
quently staked  off  from  a  compass  reading  at  right  angles  to  the  datum  line.  It  is  then 
a  simple  matter  to  determine  with  a  measuring  tape  and  mark,  wherever  needed,  the 
remaining  grids.  For  fuller  information,  see  the  section  on  mapping  of  the  site. 

The  first  problem  with  which  the  archaeologist  is  faced  in  connection  with  the 
excavation  of  any  site  is:  Where  to  start  digging?  It  is  at  times  an  exceptionally 
perplexing  question  in  Central  California,  and  one  to  which  there  is  no  satisfactory 
answer.  The  location  of  excavation  units  is  important,  since  the  archaeologist  wants 
in  all  cases  to  obtain  as  much  information  and  material  as  possible  in  the  time  avail- 
able, and  some  parts  of  the  site  will  be  far  more  satisfactory  in  this  respect  than 
others.  In  addition,  the  plan  selected  may  subsequently  affect  the  actual  methods  of 
digging  employed. 

By  and  large,  there  seem  to  be  two  general  concepts  of  approaching  the  excava- 
tion of  a  site,  which  will  be  discussed  below. 

Unless  the  archaeologist  plans  to  excavate  an  entire  site,  or  has  sufficient  advance 
information  about  the  content  of  the  site  to  determine  definitely  the  location  of  the 
area  to  be  dug,  he  will  want  to  employ  some  plan  of  attack  that  is  adaptable  to  circum- 
stances. That  is,  he  will  begin  with  some  arbitrary  system  of  excavations  to  obtain 
what  he  hopes  will  be  a  representative  sampling  of  the  site,  and  will  determine  the  lo- 
cation of  subsequent  digging  on  the  basis  of  what  is  revealed.  This  is  exploratory  or 
test  excavation. 

The  best  and  most  generally  employed  way  of  obtaining  what  is  literally  a  rep- 
resentative cross  section  of  the  site  is  by  trenching.  This  means  commencing  excava- 
tion in  a  lineally  connected  series  of  excavation  units  (i.e.,  squares  delineated  by  the 
lines  of  the  coordinate  system).  A  trench  has  a  number  of  specific  advantages  over 
excavation  in  disconnected  units.  For  one  thing,  it  is  easier  to  dig  and  to  fill.  It  is 
the  best  way  of  obtaining  an  accurate  picture  of  the  stratification  of  the  site,  present- 
ing a  single  long  vertical  profile  instead  of  a  series  of  short,  disconnected  profiles.  And 
even  if  it  is  never  followed  up  with  more  extensive  excavation,  it  is  generally  regarded 
as  producing  a  fairly  representative  sampling  of  the  site,  provided  only  that  it  trav- 
erses more  than  one  quadrant  of  the  site. 

The  location  of  trenches  may  depend  on  surface  indications.  Excavation  is  often 
begun  where  there  are  house  pits  or  an  abundant  surface  yield  of  cultural  material, 
both  of  these  features  frequently  indicating  a  relatively  high  return  below  the  surface. 
Again,  advance  information  from  test  excavations  (see  below)  may  help  to  determine 
the  location  of  trenches.  Failing  other  indications  it  is  common  practice  to  run  one  or 
more  trenches  through  the  highest  (and  presumably  deepest)  part  of  the  site.  Trenches 
need  not  necessarily  be  straight,  but  may  be  L-shaped,  or  take  whatever  direction  cir- 
cumstances seem  to  warrant.  Often  two  intersecting  trenches  at  right  angles  are  dug 
through  the  center  of  the  site  as  representing  the  best  cross  section.  Or  two  or  more 
disconnected  trenches  may  be  dug  if  there  appears  to  be  more  than  one  center  of  con- 
centration of  material  in  the  site. 

The  trench  may  also  be  begun  in  one  of  several  ways,  again  depending  on  the 
judgment  of  the  individual.  If  the  trench  is  to  be  entirely  exploratory  and  there  are 
few  surface  indications,  a  beginning  is  sometimes  made  with  a  completely  connected 
trench  in  the  center  of  the  site,  so  that  subsequent  indications  may  be  immediately 
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followed  up.  An  alternative  is  to  begin  in  a  series  of  alternate  or  otherwise  discon- 
nected units.  If  completion  of  the  trench  through  the  entire  site  is  definitely  contem- 
plated, it  is  frequent  practice  to  begin  at  one  or  both  edges  and  work  toward  the  middle. 

Trenches  are  not,  of  course,  an  infallible  index  of  site  content,  and  hence  their 
use  in  exploratory  excavation  is  generally  augmented  by  the  excavation  of  additional 
units  in  other  areas  of  the  site.  These  serve  as  a  check  on  the  trench  data  and  may 
sometimes  be  more  valuable  than  the  latter  in  indicating  the  location  of  subsequent 
digging.  They  have  been  used  alone,  but  rarely,  and  for  the  most  part  only  in  test 
excavation.  The  advantages  of  trenching  over  disconnected  excavations  have  been 
discussed  above. 

Excavation  units  whose  location  is  determined  entirely  in  advance  can  be  carried 
out  only  where  there  is  fairly  specific  information  about  the  site.  This  is  non-explora- 
tory or  substantive  excavation.  It  includes  excavation  of  an  entire  site,  large  connected 
sections  of  the  site,  or  one  or  more  trenches  where  no  further  work  is  planned. 

Where  full  excavation  of  the  site  is  to  be  performed,  the  course  of  digging  is  con- 
siderably simplified.  It  is  then  most  convenient  to  begin  at  the  edge  of  the  area  to  be 
excavated  and  work  straight  through  by  the  strip  method  where  the  face  of  the 
mound  is  excavated  in  successive  parallel  cuttings  5  feet  wide.  If  a  feature  is  encoun- 
tered extending  into  the  next  cutting,  it  is  left  on  a  pedestal  and  fully  exposed  as  the 
excavation  advances.  Then  as  the  features  are  brought  into  full  view,  they  are  noted 
and  removed  and  the  pedestal  of  earth  on  which  they  rest  is  excavated.  As  each  cutting 
exposes  a  profile  of  the  mound  a  stratigraphic  profile  is  drawn  in  order  that  the  con- 
struction of  the  entire  deposit  can  be  subsequently  worked  out.  Illustrations  of  this 
method  are  presented  by  Wheeler  (1954,  pp.  94-95;  Figs.  18,  19)  and  Cole  (1951: 
59,  PI.  5A) .  This  is  one  of  the  methods  used  in  digging  "barrows"  in  England,  and 
Atkinson's  illustration  of  the  method  is  appended  here  (Atkinson,  1946,  Fig.  10). 


Sech'on 


An  alternative  technique  is  "quartering"  or  the  "quadrant"  method  where  the 
mound  is  laid  off  into  four  quadrants  by  baulks  3  or  more  feet  wide.  Excavation 
of  each  quadrant  proceeds  systematically,  and  the  coordinate  baulks  preserve  the 
contour  and  stratification  of  the  deposit  as  shown  in  the  following  diagrams.  (For 
further  details  see  Atkinson,  1946,  p.  59;  Wheeler,  1954,  p.  95;  Clark,  1947,  p.  97; 
Kenyon,  1953 :P1.  7). 

The  alternative  box  system  of  excavation  of  a  site  requires  first  the  laying  out  of 
the  grid  system  which  is  then  followed  by  excavation  of  squares  leaving  walls  or 
baulks  2  to  3  feet  wide  separating  the  boxes  as  shown  below.  The  baulks  or  walls  serve 
both  as  runways  for  wheelbarrows  in  removing  excavated  material  and  as  a  full  record 
of  stratification.  After  the  stratigraphic  profiles  have  been  drawn  the  baulks  may  be 
dug  away.  This  method  is  obviously  most  useful  in  shallow  sites.  For  details  and  ap- 
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plication,  see  Wheeler,  1954,  p.  64ff ;  Kenyon,  1953,  pp.  102-104;  Atkinson,  1946,  p.  42. 

Whereas  test-  or  trial-pits  often  serve  a  useful  purpose  in  giving  the  excavator  some 

idea  of  the  nature  of  the  archaeological  deposit  and  its  depth,  such  explorations  are 


preliminary  and  anticipatory  to  larger-scale  excavation.  Trenching  may  be  viewed  as 
a  linear  series  of  test-pits  which  will  yield  a  cross  section  of  the  deposit  and  perhaps 
encounter  an  area  of  house  floors  or  a  cemetery  which  can  then  be  explored  by  area- 
excavation.  In  California  the  trench  may  become  the  main  excavation,  though  in  sites 


excavafed  square 
balk. 


where  extensive  features  such  as  structures  are  encountered  a  trench  will  not  give  a 
sufficiently  extensive  view  of  the  situation  and  is  therefore  practically  useless.  There 
are,  however,  instances  where  a  trench  is  useful,  informative,  and  clearly  indicated  as 
the  method  of  attack.  For  example,  Haury's  sectioning  of  the  great  canal  at  Snake- 
town  (Haury,  1937  b)  yielded  all  of  the  desired  information  on  the  size  of  the  canal 
and  its  history  of  use  over  a  long  period  of  time.  But,  in  the  large  ballcourts  at  the 
Snaketown  site  a  trench,  while  giving  a  cross  section  of  the  structure  at  one  point, 
would  not  adequately  provide  all  of  the  data  needed  on  the  structure.  At  certain  his- 
toric sites  where  only  the  approximate  area  occupied  by  a  fort  or  mission  buildings  is 
known,  the  excavator  will  run  a  series  of  narrow  trial-trenches  in  the  hopes  of  en- 
countering foundations,  bases  of  walls,  a  stockade  line,  or  the  like.  Once  he  has  learned 
something  of  the  location  of  certain  features  (identifiable  perhaps  by  reference  to  il- 
lustrations of  the  original  structures)  and  extent  of  the  site  area,  he  is  then  ready  to 
begin  excavation  of  that  area  (see,  for  example,  Treganza,  1954;  Bennyhoff  and  El- 
sasser,  1954) . 

Area-excavation,  by  which  is  meant  the  orderly  exploration  of  a  sizable  expanse 
of  the  site,  requires  a  type  of  layout  which  is  capable  of  expansion  in  any  direction. 
Using  the  grid  system  (Sec.  IV  C)  which  is  a  set  of  coordinate  squares,  each  square 
is  dug  so  that  a  wall  or  baulk  is  left  between  each  pair  of  adjoining  squares.  The  baulk 
is  usually  2  feet  wide  and  furnishes  a  means  of  preserving  (until  the  very  end  of 
excavation)  the  profile  on  all  four  sides  of  the  square,  as  well  as  a  walkway  over 
which  one  can  cross  and  remove  backdirt.  Care  must  be  taken  not  to  break  down  the 
edges  by  walking  too  close  to  the  excavation,  and  planks  laid  on  the  baulk  will  serve 


METHODS   OF   EXCAVATION  39 

as  wheelbarrow  runways.  The  student  is  urged  to  consult  illustrations  of  area  excava- 
tions of  this  sort  —  see,  for  example,  Wheeler  (1954,  PI.  5),  Atkinson  (1946, 
42-43,  "box  system"),  Kenyon  (1953,  PI.  8),  Cookson  (1954,  PI.  5),  Bruce-Mitford 
(1956,  PI.  8a),  Goodwin  (1953,  Fig.  8). 

Occasionally  the  archaeologist  finds  it  necessary  to  make  one  or  more  excavations 
primarily  for  the  purpose  of  obtaining  a  rapid  check  on  stratification  or  site  content, 
rather  than  the  recovery  of  materials.  This  is  particularly  true  in  the  course  of  survey- 
ing, where  time  generally  does  not  permit  actual  excavation  and  where  it  is  desirable 
to  obtain  some  information  for  the  record  concerning  the  character  of  the  site  and  its 
suitability  for  later  excavation. 

For  this  purpose  test  pits  are  dug.  They  may  be  of  any  shape  or  size  according  to 
their  purpose,  but  are  rarely  over  five  feet  square.  As  a  general  rule  they  are  of  the 
smallest  convenient  size.  Their  limits  need  not  coincide  with  any  of  the  grid  coordi- 
nates but,  in  any  case,  their  location  and  extent  should  be  carefully  recorded  on  the 
site  map  in  the  same  way  as  regular  excavations.  It  is  essential  that  the  main  datum 
point  used  be  marked  and  directions  for  relocating  it  be  entered  in  the  field  notes. 
The  location  of  test  excavations  in  the  course  of  surveying  is  governed  to  a  great 
extent  by  the  same  considerations  which  determine  the  location  of  exploratory  trenches 
in  actual  excavation.  In  conjunction  with  fuller  excavation  of  a  site  they  are  often  dug 
in  areas  where  the  soil  of  the  site  appears  to  differ  from  that  in  the  section  under  exca- 
vation; and  to  check  stratification  and  content  at  the  edge  of  the  site  and  at  other 
points  distant  from  the  main  excavations. 

The  final  decision  as  to  the  location  of  excavations  must  always  rest  with  the  in- 
dividual. Even  non-exploratory  excavation  does  not  involve  any  kind  of  commitment, 
and  any  previously  conceived  plan  of  work  should  be  abandoned  or  revised  if  the  cir- 
cumstances encountered  seem  to  indicate  it.  It  is,  however,  almost  always  advisable 
to  complete  the  excavation  of  any  individual  unit  which  has  been  started. 

So  many  considerations  can  affect  the  plan  of  excavation  that  it  is  doubtful  if  any 
archaeologist  has  ever  employed  exactly  the  same  system  twice.  The  factors  listed 
above  and  the  ways  in  which  they  are  generally  met  are  the  principal  ones,  but  a  great 
many  more  are  worth  considering.  Prevailing  wind  direction,  for  example,  is  often 
important  enough  to  be  taken  into  account  in  determining  the  orientation  of  a  trench 
and  especially  the  direction  in  which  backdirt  is  thrown.  Again,  a  crop  or  other  vege- 
tation cover  (e.g.,  poison  oak,  fruit  trees,  large  oaks)  may  preclude  excavation  on 
some  parts  of  the  site.  Some  attention  should  be  given  to  the  matter  of  where  to  begin 
non-exploratory  excavation.  Where  burials  are  known  to  be  oriented  consistently  in  a 
specific  direction,  as  in  the  Early  horizon  culture  of  Central  California,  it  is  important 
to  begin  work  at  the  opposite  side  of  the  area  to  be  dug  from  that  toward  which  the 
heads  are  oriented.  The  physical  anthropologist  would  rather  work  with  broken  foot 
bones  than  with  broken  skulls. 

A  thorough  check  should  be  made  wherever  possible  before  work  is  begun  to 
determine  the  location  and  extent  of  any  previous  excavation  on  the  site,  so  that  dis- 
turbed areas  can  be  avoided. 

It  is  absolutely  impossible  to  predict  in  advance  which  of  the  many  factors  men- 
tioned here  may  be  encountered  in  the  course  of  any  archaeological  excavation,  or 
how.  For  that  reason  the  only  safe  universal  rule  which  can  be  stated  in  regard  to  the 
location  of  excavations  is  that  any  system  employed  should  be  flexible  enough  to  be 
adaptable  to  any  circumstance  which  may  arise.  Such  adaptation  must  rest  on  the 
judgment  of  the  individual  in  charge  of  the  excavations. 

C.   Excavation  layout  and   methods  of  excavation 

The  method  of  actually  digging  units,  like  the  method  of  locating  them,  varies 
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according  to  the  character  and  content  of  the  site.  Here  again  a  number  of  alternative 
systems  are  available. 

Occasionally  a  unit  or  a  connected  series  of  units  is  dug  entirely  in  a  horizontal 
direction  from  one  side  to  the  other,  a  single  vertical  face  from  surface  to  site  bottom 
being  maintained  at  all  times.  The  danger  of  materials  falling  out  unseen  is  consider- 
able, and  if  they  do,  their  location  is  lost  forever.  Furthermore,  the  method  precludes 
the  use  of  any  implement  but  a  trowel  in  soft  deposit. 

The  vertical  face  method  is,  nevertheless,  the  most  feasible  way  of  excavating 
very  hard  deposit  which  requires  the  use  of  a  pick,  and  as  such  it  finds  limited  use  in 
Central  California. 

Level-stripping  is  a  widely  used  variation  of  the  vertical  face  system.  It  consists 
of  excavation  in  a  staggered  series  of  vertical  faces,  from  six  inches  to  a  foot  or  more 
in  height,  at  successive  depths,  and  looks  in  cross  section  like  a  set  of  steps  (cf.  Martin, 
Quimby  and  Collier,  1946:  Fig.  1).  The  result  is  that  levels,  rather  than  coordinate 
squares,  are  excavated  as  discrete  units  by  the  workers  assigned  to  them. 

Obviously  such  a  method  is  advantageous  only  when  it  can  be  carried  out  over 
a  fairly  large  area,  and  this  must  be  known  in  advance;  hence  it  is  restricted  to  non- 
exploratory  excavation,  either  in  trenches  or  open  sections. 

The  unit-level  method  is  probably  the  most  common  method  of  excavating  sites 
showing  little  stratigraphic  variation.  Here  the  technique  is  to  dig  each  section  de- 
fined by  the  lines  of  the  grid  system  vertically  as  a  discrete  unit,  each  being  completed 
by  the  excavator  before  another  is  begun.  This  is  done  in  a  succession  of  separate 
levels,  each  usually  6  or  12  inches  deep,  the  excavation  of  one  level  being  completed 
before  the  next  is  begun.  The  unit-level  system  makes  available  to  exploratory  excava- 
tion some  of  the  advantages  of  level  stripping.  Stratification  is  easily  noted,  and  it  is 
impossible  to  lose  the  approximate  vertical  location  (depth)  of  any  artifact.  Occasion- 
ally two  or  more  adjacent  units  are  excavated  together  in  this  fashion.  Deposits  from 
each  unit-level  may  be  screened  to  recover  artifacts  and  other  items  not  noticed  at  the 
moment  of  discovery. 

Actual  visible  differences  in  layering  are  found  but  rarely  in  California.  In  coastal 
shellmounds  there  are  lenses  or  patches  of  mollusk  shells  interspersed  with  layers  of 
earth,  but  these  are  usually  very  local  differences  within  the  deposit.  Such  individual 
layers  run  for  a  span  and  then  disappear.  The  nature  of  these  small  lenses  in  such  sites 
is  clearly  shown  in  illustrations  by  Schenck  (1926,  Pis.  36,  37),  Uhle  (1907,  PI.  4), 
Nelson  (1910,  PL  49),  and  Wedel  (1941,  Figs.  5,  10).  Internal  layering  of  shell- 
mounds  must  be  recorded,  since  each  small  stratum  of  earth  and  shell  is  evidence  of  a 
different  sort  of  human  activity  in  the  past,  but  in  Californian  sites  where  changes  in 
culture  were  very  gradual  one  does  not  look  to  such  strata  as  holding  the  easy  key  to 
tracing  cultural  development.  For  California  as  a  whole  this  same  situation  (i.e.,  of 
relatively  non-significant  internal  stratification)  holds  true,  and  for  that  reason 
workers  are  accustomed  to  using  an  alternative  technique  of  excavation  which  involves 
digging  in  arbitrary  levels.  When  materials  collected  in  this  fashion  are  laid  out  for 
study  and  arranged  in  the  order  of  occurrence  by  depth,  analysis  may  show  change 
in  type  or  frequency  through  time  (see  Sec.  XXC  below).  Although  Wheeler  (1954, 
p.  53)  sadly  bemoans  the  use  of  this  "old,  outworn  system,  with  its  mechanical  unit 
levels"  as  advocated  here,  his  opinion  in  this  particular  instance  can  be  laid  to  ignor- 
ance of  the  actual  nature  of  California  archaeological  sites.  As  a  matter  of  fact,  the 
"unit-level"  method  of  excavation  is  not  considered  outworn  by  most  American  ar- 
chaeologists, as  pointed  out  by  Thompson  (1955,  p.  189).  No  archaeologist  will 
quarrel  with  Wheeler's  insistence  on  employing  visible  stratification  as  the  surest 
means  of  accurate  and  meaningful  recovery  of  data.  The  fact  remains  that  there  are 
many  instances  where  the  archaeologist  finds  himself  dealing  with  a  deposit  which 
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does  not  contain  such  stratification,  and  in  this  situation  the  excavator  turns  to  a 
mechanical  method  of  stratigraphic  collection  which  may  yield  chronological  results. 
Indeed,  not  all  of  Wheeler's  British  colleagues  decry  the  method  of  "metrical  stratig- 
raphy," as  witness  the  statement  of  Burkitt  (1956,  p.  235)  that,  "Where  there  is  no 
obvious  stratigraphy  but  more  than  one  industry  is  present  .  .  .  uniform  layers  6  to  9 
cm.  thick  [are]  removed."  No  less  authority  than  V.  Gordon  Childe  states  in  his  most 
recent  work,  Piecing  Together  the  Past  (1956,  p.  62),  that  such  a  method,  while 
not  preferred  to  "peeling"  of  natural  strata,  will  "suffice  to  establish  a  sequence  of 
ceramic  styles  ..." 

Where  the  excavator  can  find  meaningful  physical  stratigraphy  he  must  follow 
the  physical  strata  as  guides  to  chronology,  but  where  such  evidence  cannot  be  ob- 
served he  will  be  forced  to  collect  his  materials  by  some  sort  of  vertical  graded  levels 
to  enable  cultural  stratigraphy  to  be  determined  in  the  laboratory  analysis.  Krieger 
(Newell  and  Krieger,  1949,  p.  65)  has  some  valuable  observations  on  the  problems 
raised  by  using  mechanical-level  excavation  where  physical  stratification  is  also  pres- 
ent, and  Willey  and  McGimsey  (1954)  have  presented  a  careful  account  of  the  use  of 
both  techniques  in  a  single  site  (see  also  Cole,  1951:61).  We  reproduce  here  a  quo- 
tation from  Phillips'  section  in  the  Archaeological  Survey  in  the  Lower  Mississippi 
Alluvial  Valley  (Phillips,  Ford  and  Griffin,  1951:240-241)  in  which  he  calls  atten- 
tion to  the  problem  of  finding  cultural  differences  in  unstratified  deposits  and  dis- 
tinguishes between  the  two  terms,  "stratigraphy"  and  "stratification": 

The  use  of  stratigraphic  methods  in  the  eastern  United  States  has  not  yet  developed  to  an 
extent  comparable  with  their  use  in  other  areas  of  American  archaeology.  This  is  mainly  due  to  an 
earlier  impression  on  the  part  of  Eastern  archaeologists  that  the  method  was  not  applicable,  owing 
to  the  paucity  of  deep  deposits  yielding  long  cultural  sequences.  It  is  also  partly  due,  perhaps,  to 
a  misconception  regarding  the  stratigraphic  method.  To  many  archaeologists,  stratigraphy  neces- 
sarily involves  a  situation  in  which  materials  can  be  segregated  on  the  basis  of  distinct  and  separ- 
able soil  zones.  Such  is  fortunately  not  the  case.  It  frequently  happens,  as  we  shall  show,  that  a  ho- 
mogeneous deposit,  without  observable  soil  stratification,  may  be  made  to  yield  a  stratigraphic  record 
of  the  utmost  value.  Obviously,  such  an  unstratified  deposit  will  have  to  be  excavated  by  arbitrary 
levels,  to  which  method  the  term  "metrical  stratigraphy"  has  sometimes  been  applied  in  deroga- 
tion, as  opposed  to  "natural  stratigraphy"  obtained  by  peeling  stratified  layers.  If  we  were  to  regard 
"natural"  stratigraphy  as  the  only  valid  method,  the  discouraging  outlook  referred  to  above  would 
be  justified.  On  the  other  hand,  unstratified  or  weakly  stratified  midden  deposits  of  sufficient  depth 
for  excavation  by  "metrical"  analysis  are  not  rare.  An  example  of  successful  exploitation  of  such 
deposits  is  to  be  seen  in  the  excavations  of  Willey  (1949)  and  Willey  and  Woodbury  (1942)  on  the 
Gulf  Coast  of  Florida  in  1940. 

There  is  no  need  for  injecting  this  terminology  into  the  present  discussion,  since  our  stratig- 
raphy— so  far  at  least — is  all  of  the  metrical  variety.  The  distinction,  however,  between  "stratifica- 
tion," the  description  of  the  actual  ground  situation,  and  "stratigraphy,"  as  applied  to  the  chrono- 
logical interpretation  of  the  ground  situation,  whether  by  "natural"  or  "metrical"  methods,  is  a 
useful  one  and  will  be  maintained  here.  Under  the  heading  "stratification,"  we  shall  refer  to  soil 
zones  as  revealed  by  trench  profiles;  under  "stratigraphy,"  the  analysis  of  the  excavated  material 
and  interpretation  of  the  results.  The  one  is  what  you  find,  the  other  is  what  you  do  with  it.  The 
separation  will  serve  to  bring  out  the  fact  that  it  is  possible  to  have  stratigraphy  without  stratifica- 
tion and  vice  versa.  In  line  with  this  distinction,  the  terms  "stratum,"  "zone,"  "deposit,"  etc.  will 
be  hereinafter  used  to  refer  to  the  ground  stratification,  the  term  "level"  being  reserved  for  the 
arbitrarily  excavated  unit  of  "metrical"  stratigraphy. 

In  excavating  by  arbitrary  levels,  it  is  very  important  to  watch  for  intrusive  pits, 
for  the  fill  of  such  disturbed  areas  will  often  date  from  a  later  time  than  the  level  into 
which  they  penetrate  (cf.  Phillips,  Ford  and  Griffin,  1951:290-291;  see  also  Bruce- 
Mitford,  1956,  Fig.  43  for  graphic  illustration  of  much  disturbed  stratification). 

In  practicing  metrical  stratigraphy  accurate  depth  recordings  of  finds  are  essential. 
Where  the  occupation  deposit  is  thin,  very  small  differences  in  depth  at  which  objects 
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lie  may  serve  to  furnish  the  evidence  of  stratigraphy.  This  may  be  the  only  possible 
means  which  will  enable  the  worker,  upon  completion  of  the  excavation,  to  recognize 
and  separate  successive  occupations  in  a  deposit  where  there  is  no  visible  stratifica- 
tion (cf.  Bruce-Mitford,  1956:273). 

Finally,  in  further  defense  of  the  American  practice  of  metrical  stratigraphy,  we 
cite  the  successful  use  of  the  method  in  the  following  publications:  Reichel-Dolmatoff 
(1951:  esp.  p.  14),  Kroeber  (1925  b),  Rowe  (1944),  Bennett  (1946),  Willey  and  Cor- 
bett  (1954),  Drucker  (1943  b,  1952),  Phillips,  Ford  and  Griffin  (1951:243-290),  Ford 
and  Willey  (1949:44-52),  Haury  (1937  a:  Chap.  4),  Nelson  (1916  b),  Willey  (1949), 
Kelly  (1945  b,  1947).  For  the  "block"  method  of  excavation  employing  visible  stratig- 
raphy see  Bird  (1943:253-257)  and  Webb  and  Dejarnette  (1942:95ff,  Fig.  27, 
PI.  162). 

An  example  of  a  site  with  stratification  but  which  was  excavated  with  the  method 
of  arbitrary  levels  is  furnished  by  Strong  and  Corbett  (1943).  An  inspection  of  their 
Figs.  5  and  20  shows  clearly  how  the  true  situation  has,  in  all  probability,  been  ob- 
scured by  failure  to  break  levels  at  the  juncture  of  strata  lines.  Although  the  sequence 
of  pottery  styles  is  clear,  a  much  more  definitive  and  sharper  difference  would  un- 
doubtedly have  been  possible  if  the  natural  stratification  had  been  properly  utilized. 
A  similar  situation  seems  to  be  the  case  at  the  Gallinazo  site  in  the  Viru  Valley 
(Strong  and  Evans,  1952,  cf.  Fig.  10  and  Table  4,  Fig.  23  and  Table  11).  Ford  and 
Willey  (1949:47)  have  shown  how  thin  refuse  deposits  laid  down  over  a  fairly  long 
period  of  time  fail  to  yield  clear  evidence  of  succession  of  ceramic  types. 

No  system  of  excavation  should  be  rigidly  enforced,  but  all  must  be  adaptable  to 
any  conditions  which  may  be  encountered,  according  to  the  judgment  of  the  individ- 
ual. It  may  at  times  be  advisable  to  combine  two  or  more  of  these  methods,  or  even  to 
devise  new  ones.  In  the  notes  of  any  excavation,  a  careful  statement  on  excavation 
methods  should  be  set  down  in  order  that  future  workers  may  know  how  the  materials 
were  recovered. 

D.   Factors   affecting  excavation 

A  number  of  local  factors  affect  the  methods  of  excavation  employed  in  Central 
California.  The  first  of  these  is  the  size  of  crews.  In  contrast  to  many  other  parts  of 
the  country,  archaeology  in  Central  California  is  almost  invariably  conducted  by  very 
limited  numbers  of  workers  on  any  one  site;  less  than  a  dozen  on  the  average.  This 
means  that  it  is  rarely  possible  to  dig  an  entire  site  or  even  the  larger  part  of  a  site. 

Second,  surface  collections  on  Central  California  sites  generally  provide  very 
little  information  about  site  content,  and  other  advance  information  is  usually  lack- 
ing. The  combination  of  these  considerations  makes  exploratory  excavation  practically 
mandatory. 

The  most  important  special  consideration  in  Central  California  archaeology  is  the 
character  of  the  culture  complex  under  investigation.  Experience  has  shown  that,  re- 
gardless of  culture  horizon,  the  most  significant  and  revealing  cultural  feature  in  this 
area  is  almost  invariably  the  burial  complex.  Half  or  more  of  all  materials  recovered 
are  found  in  association  with  burials,  and  the  cultural  variations  which  have  been  ob- 
served in  regard  to  the  burial  complex  have  contributed  more  to  anthropological  un- 
derstanding of  prehistoric  California  than  any  other  excavation  information. 

Exploratory  excavation  is,  therefore,  pursued  with  the  primary  objective  of  lo- 
cating burials;  and  the  finding  of  them  will  be  the  chief  factor  in  determining  the  lo- 
cation of  further  excavations.  For  one  thing,  a  burial  almost  never  lies  wholly  within 
a  single  excavation  unit,  and  hence  its  discovery  necessitates  the  immediate  digging  of 
one  or  more  adjacent  units.  When  time  is  limited,  it  may  be  advisable  to  excavate  only 
that  part  of  the  unit  under,  which  the  burial  is  presumed  to  lie;  in  extreme  urgency  it 
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is  permissible  to  undercut  trench  or  pit  walls  to  recover  burials  which  lie  considerably 
below  the  surface.  When  any  excavation  of  this  sort  is  being  conducted  in  the  vicinity 
of  a  burial  which  has  been  discovered,  a  screen  or  box  should  be  placed  over  the  ex- 
posed part  of  the  burial  to  prevent  damage.  If  these  are  lacking,  the  burial  may  be  re- 
covered with  earth  and  its  location  marked. 

Burials  very  frequently  occur  in  concentrated  areas  (cemeteries)  within  sites  in 
Central  California,  and  the  discovery  of  a  skeleton  will  generally  be  the  signal  for 
expanded  excavation  in  the  immediate  vicinity.  Other  features  which  may  determine 
the  location  of  subsequent  extension  of  the  excavation  unit  are  house  floors,  which 
are  often  followed  out  through  the  excavation  of  all  units  within  which  they  lie;  high 
concentrations  of  dissociated  cultural  material;  or  any  feature  which  may  strike  the 
excavator  as  unusual  or  aberrant.  In  short,  excavation  is  carried  out  in  such  a  way  as 
is  calculated  to  give  the  greatest  return  in  materials  and  information. 

Trenching  is  by  far  the  most  common  technique  of  exploratory  excavation  in 
Central  California,  owing  to  the  specific  advantages  listed  above.  The  great  majority 
of  sites  in  this  area  are  mounds,  which  are  particularly  adaptable  to  trenching. 

Because  burials  are  commonly  the  principal  feature  sought  in  Central  California 
archaeology,  the  unit-level  system  of  excavation  has  generally  been  found  most  satis- 
factory. The  level-stripping  system  is,  of  course,  eliminated  by  the  impossibility  in 
most  cases  of  determining  in  advance  the  location  and  extent  of  excavations.  Stratifica- 
tion is  rarely  sufficient  to  warrant  it.  The  use  of  the  unit-level  system  means  that  when 
a  burial  is  discovered,  the  unit  will  already  have  been  excavated  nearly  to  the  depth 
at  which  it  lies,  and  the  more  delicate  work  of  exposing  and  recovering  it  can  begin 
at  once.  This  is  not  true,  of  course,  if  the  burial  lies  partially  in  an  unexcavated  unit 
(see  above).  If  the  vertical-face  system  is  used,  the  discovery  of  a  burial  will  necessi- 
tate a  great  deal  more  vertical  excavation  in  the  area  in  which  it  is  presumed  to  lie 
before  exposure  can  be  started. 

The  size  of  crews  in  Central  California  archaeology  is  another  factor  which 
makes  the  use  of  the  unit-level  method  of  excavation  more  practical.  The  vertical-face 
system  and  the  level-stripping  system  are  virtually  impossible  unless  a  fairly  large 
connected  area  is  being  dug  at  the  same  time,  or  unless  a  non-exploratory  trench  is 
being  excavated,  and  both  of  these  are  uncommon  in  Central  California.  Further- 
more, the  unit-level  system  alone  permits  of  the  use  of  shovels  and  hence  considerably 
more  rapid  excavation — a  factor  of  considerable  importance  when  small  crews  are 
employed.  The  types  of  materials  generally  recovered  in  this  region  are  not  excessively 
damaged  by  the  use  of  shovels,  and  a  shovel  properly  used  can  be  an  accurate  and 
delicate  instrument. 

However,  the  character  and  composition  of  sites  in  Central  California,  as  else- 
where, vary  considerably,  and  techniques  of  excavation  must  be  varied  accordingly. 
The  virtual  necessity  of  employing  the  vertical-face  system  in  very  hard  deposit  has 
already  been  mentioned.  The  archaeologist  must  always  decide  what  adaptations  are 
called  for. 

E.  Excavating  a  standard  unit 

The  preceding  discussions  of  techniques  employed  in  archaeology  have  been 
generalized.  In  order  to  give  a  clearer  picture  of  their  actual,  practical  application  in 
the  course  of  ordinary  excavation,  it  may  be  worth  while  here  to  describe  chrono- 
logically the  process  of  digging  a  "typical"  excavation  unit  in  Central  California. 
This  will  further  serve  to  illustrate  the  proper  or  usual  use  of  the  tools  employed,  a 
topic  which  has  not  previously  been  discussed. 

By  a  "typical"  unit  is  meant  one  which  shares  all  the  characteristics  most  com- 
monly found  in  excavation  in  Central  California.  Actually  such  a  unit  will  rarely  be 
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encountered;  the  vast  majority  will  exhibit  at  least  one  special  feature  which  will 
mark  them  off  from  the  general  average. 

The  average  excavation  unit  will  be  ten  feet  square,  and  its  limits  will  be  defined, 
except  where  special  considerations  necessitate  modification  or  exception,  by  the  in- 
tersecting lines  of  the  coordinate  system.  These  will  be  represented  on  the  site  by 
stakes,  each  bearing  a  tag  giving  its  coordinate  location  and  marking  the  corners  of 
the  unit.  A  majority  of  the  sites  will  themselves  be  mounds  consisting  of  soft,  homo- 
geneous and  unstratified  dark  midden  deposit  of  indefinite  depth,  often  overlaid  by  a 
shallow  layer  of  sterile  topsoil  and  underlain  by  sterile  subsoil  which  is  usually  gray, 
yellow,  or  red  clay. 

Before  beginning  excavation  of  a  unit,  it  is  necessary  to  decide  where  the  exca- 
vated earth  is  to  be  thrown.  Care  should  be  taken  to  avoid  piling  it  on  the  surface  of 
any  other  unit  which  is  likely  to  be  subsequently  excavated,  or  where  it  will  be  diffi- 
cult to  replace  at  the  end  of  the  dig. 

Two  considerations  should  be  kept  in  mind  at  the  beginning  of  excavation.  The 
first  of  these  is  the  danger  of  cave-ins — not  inconsiderable  in  the  very  soft  and  often 
damp  deposit  characteristic  of  Central  California  sites.  As  a  general  rule,  in  making 
any  excavation  which  is  likely  to  be  carried  to  a  depth  of  four  or  five  feet  or  more, 
the  walls  of  the  pit  or  trench  should  be  sufficiently  sloped  inward  to  insure  their  sta- 
bility. The  use  of  this  technique  means  that  not  all  of  the  deposit  contained  within  a  unit 
as  defined  on  the  surface  will  actually  be  excavated.  The  remaining  earth  lying  be- 
tween the  theoretical  and  actual  limits  of  the  unit  may,  however,  be  subsequently  dug 
when  an  adjoining  unit  is  excavated.  In  such  cases  care  should  be  taken  that  materials 
recovered  within  this  remainder  are  located  for  the  record  within  their  correct  unit 
according  to  the  site  map.  The  depth  to  which  excavation  will  be  carried  in  any  unit 
can  often  be  determined  quite  accurately  in  advance  from  its  position  on  the  site  and 
indications  from  nearby  excavations.  The  subsoil  contour  at  the  base  of  a  site  is 
usually  fairly  regular. 

Second,  it  should  be  remembered  that  the  stakes  marking  the  corners  of  excava- 
tion units  must  be  used  in  recording  the  location  of  all  materials  subsequently  re- 
covered, and  their  location  must  therefore  be  carefully  preserved.  One  way  of  doing 
this  is  to  leave  them  standing  on  top  of  substantial  columns  of  earth,  which  are  not  ex- 
cavated (i.e.,  broken  down  and  examined)  until  the  stakes  can  have  no  possible  further 
utility.  Again,  since  these  columns  will  lie  partially  within  four  separate  units,  the  lo- 
cation of  materials  eventually  recovered  from  them  should  be  carefully  determined. 
Columns  which  obstruct  the  excavation  of  a  burial  must,  of  course,  be  immediately 
removed. 

An  alternative  system  of  placing  stakes  which  form  the  grid  coordinate  may  be 
employed.  The  rows  of  stakes  are  placed  at  equal  horizontal  distances  along  both 
sides  of  a  trench  from  one  foot  to  eighteen  inches  from  the  edges.  In  a  trench  5  feet 
wide  with  the  stakes  set  laterally  one  foot,  the  two  rows  of  stakes  would  be  7  feet 
apart.  The  elevation  of  each  stake  is  determined  by  instrument  from  or  with  refer- 
ence to  the  main  datum  point  and  that  elevation  is  marked  on  the  stake  together  with 
its  designation  in  the  grid  pattern  (cf.  Atkinson,  1946,  p.  152;  Wheeler,  1954,  p.  69). 
The  location  of  any  find  within  the  trench  or  pit  can  then  be  determined  by  use  of 
the  measuring  triangle  as  explained  below  under  "Recording  Location  of  Artifacts." 
The  advantage  of  this  system  is  that  stakes  are  not  driven  in  on  the  edge  of  the 
trench  or  cut  where  they  may  be  in  danger  of  removal,  but  are  securely  set  in  firm 
ground  back  from  the  trench  edge.  The  disadvantage  in  offsetting  the  stakes  is  that 
they  may  be  covered  by  backdirt  thrown  out  of  the  trench.  In  either  case  care  must  be 
taken  to  protect  the  stakes  from  being  moved  or  covered. 

Frequently  the  uppermost  stratum,  up  to  six  inches  or  so  in  depth,  of  an  excava- 


een 


as 


METHODS   OF   EXCAVATION  45 

tion  unit  will  consist  of  topsoil.  This  is  often  sterile  (lacking  in  archaeological  material 
of  any  kind) .  The  presence  or  absence  of  topsoil,  which  differs  markedly  from  midden 
deposit,  can  be  easily  determined  by  test  excavation.  Even  where  topsoil  is  absent,  the 
uppermost  few  inches  of  a  site,  often  containing  the  root  systems  of  a  vegetation 
cover,  may  be  sterile. 

Obviously  the  excavation  of  any  unit  must  begin  with  a  careful  examination  of 
the  surface.  The  presence  of  surface  finds  indicates  either  that  the  topsoil  has  b._ 
cultivated  or  otherwise  disturbed;  or  is  absent;  in  any  case  it  is  a  signal  that  all  de 
posit  within  the  unit  from  the  surface  down  must  be  examined.  Where  sterility  hat 
been  absolutely  determined,  the  surface  layer  can  be  dug  off  with  a  shovel  and  thrown 
aside  without  examination.  This  situation  exists  only  when  the  site  yields  no  surface 
materials  of  any  kind. 

When  all  sterile  material,  if  present,  has  been  removed  from  the  top  of  a  unit,  the 
business  of  actual  archaeological  excavation  begins.  In  our  "typical"  Central  California 
excavation  unit  this  is  done  with  a  shovel.  Working  first  along  the  base  of  one  wall 
and  systematically  across  to  the  base  of  the  opposite  one,  the  entire  floor  of  the  unit 
is  turned  over  to  a  depth  equivalent  to  the  length  of  the  shovel  blade  (6  to  12  inches). 
As  each  successive  shovelful  of  dirt  is  dug,  it  is  spread  as  thinly  as  possible  over  a 
clean  section  of  the  floor  of  the  unit  with  the  edge  of  the  shovel,  and  carefully  exam- 
ined. If  an  artifact  or  other  object  to  be  recovered  is  revealed,  its  location  should  be 
immediately  ascertained  and  recorded  on  the  necessary  form  before  excavation  is 
resumed.  The  course  of  excavation  is  considerably  simplified  if  this  loose,  excavated 
earth  is  thrown  out  of  the  unit  at  fairly  frequent  intervals  and  onto  the  backdirt  pile 
(where  it  may  accumulate  if  the  adjoining  square  is  not  going  to  be  excavated,  or  car- 
ried away),  rather  than  being  allowed  to  accumulate  in  the  bottom  of  the  pit.  As  each 
unit  level  is  completed,  the  floor  of  the  pit  should  be  scraped  clean  and  carefully  in- 
spected. As  the  excavation  unit  becomes  deeper,  the  walls  should  be  watched  for 
evidences  of  pits  or  stratigraphic  layers. 

Most  of  the  excavation  in  Central  California  is  conducted  in  the  manner  outlined 
above.  Thus  each  unit  is  dug  downward  in  successive  levels  to  site  bottom.  However, 
certain  special  features  which  require  refinements  or  modifications  of  technique  are  al- 
most invariably  encountered  in  the  course  of  excavating  any  unit.  The  method  of 
using  a  shovel  is,  of  course,  to  place  the  point  on  the  earth  and  drive  it  downward  al- 
most vertically  as  far  as  possible  by  pressure  of  the  foot  against  the  back  of  the  blade. 
If,  in  so  doing,  the  blade  makes  contact  with  any  object  whatever,  the  shovel  should  be 
immediately  withdrawn  and  the  object  investigated  with  a  trowel.  Should  any  material 
worth  recovering  be  revealed,  all  general  excavation  ceases  until  it  has  been  exposed, 
recorded,  and  removed.  The  special  excavation  techniques  employed  in  recovering 
burials,  cremations,  features,  and  artifacts  are  discussed  elsewhere.  If  the  object  can- 
not be  exposed  without  further  large-scale  excavation,  it  should  be  carefully  protected 
while  the  latter  is  in  progress.  A  trained  excavator  develops,  before  long,  a  "touch"  or 
"feel"  which  serves  him  so  well  that  the  slightest  contact  with  an  object  is  sufficient 
for  him  to  release  pressure  and  avoid  breaking  the  object.  Many  experienced  workers 
can  tell,  from  contact,  whether  they  have  struck  bone,  obsidian,  burned  clay,  or  stone. 
Many  other  circumstances  may  make  the  use  of  shovels  inadvisable — notably  the 
presence  of  exceptionally  numerous  and/or  small  artifacts  or  of  fragile  materials. 
Where  these  are  known  to  be  present,  general  excavation  is  normally  conducted  with 
a  trowel.  The  best  system  is  to  work  against  a  vertical  or  slanted  face  of  fairly  restricted 
depth  (not  over  a  foot) ,  slicing  off  and  examining  small  amounts  of  earth  at  a  time  with 
the  edge  of  the  trowel.  Digging  vertically  by  prying  with  the  point  or  scraping  with 
the  edge  of  the  trowel  is  poor  technique  and  may  result  in  damage  to  artifacts.  The 
trowel  and  the  shovel  are  virtually  the  only  two  implements  used  in  general  excavation 
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of  midden  deposit  in  Central  California;  the  remaining  tools  which  have  been  listed 
above  are  restricted  to  specific  work  in  the  recovery  of  materials.  Picks  have  no  place 
in  the  excavation  of  soft  deposit. 

Calcareous  (hardpan)  and  other  very  hard  deposits  are  not  uncommonly  en- 
countered in  Central  California  sites  of  the  earlier  horizons  and  require  considerable 
modifications  of  technique.  The  restrictions  which  they  impose  make  excavation  appear 
rather  unscientific,  but  there  is  no  alternative,  since  archaeology  here  begins  to  re- 
semble a  quarrying  operation.  Most  hard  deposit  can  be  dug  only  with  a  pick.  The 
first  excavations  are  unavoidably  slow  and  arduous.  Once  the  hard  layer  has  been  pen- 
etrated, however,  further  excavation  is  considerably  less  difficult.  The  easiest  method 
is  to  work  against  a  vertical  face  extending  the  depth  of  the  hard  deposit.  Large  chunks 
may  then  be  dislodged  from  the  face  by  repeated  blows  with  the  sharp  point  of  the 
pick  against  the  top  of  the  hard  layer  from  three  to  six  inches  back  of  the  vertical  edge. 
The  excavator  must,  of  course,  stand  facing  toward  this  vertical  face  in  a  previously 
excavated  area  when  using  the  pick. 

The  large  chunks  of  hardpan  thus  dislodged  can  then  be  broken  up  by  a  sharp 
blow  with  the  side  of  the  head  of  the  pick  and  examined.  Needless  to  say,  it  is  impos- 
sible to  pulverize  this  material  sufficiently  to  ensure  the  recovery  of  every  artifact 
without  a  tremendous  expenditure  of  time  and  effort,  and  breaking  it  up  into  lumps 
the  size  of  a  fist  is  generally  considered  sufficient.  As  a  practical  matter  most  calcareous 
hardpan  deposits  are  not  of  an  adherent  nature  and,  when  struck  with  a  blunt  instru- 
ment, will  break  cleanly  away  along  the  plane  of  any  extraneous  object  imbedded 
within  them,  so  that  most  artifacts  do  show  up  when  the  chunks  are  hit. 

Where  more  careful  work  is  required  by  the  proximity  of  a  burial  or  other  cir- 
cumstances which  govern  the  use  of  a  trowel  in  soft  midden  deposit,  a  geologist's  or 
other  small  "hand"  pick  is  used  in  hardpan.  Still  more  delicate  work  can  only  be  done, 
although  inconveniently,  with  an  ice  pick,  sometimes  pounded  like  a  chisel. 

In  some  parts  of  Central  California,  particularly  the  Sacramento-San  Joaquin 
delta  region  where  the  average  land  contour  is  less  than  five  feet  above  sea  level,  the 
water  table  is  so  close  to  the  surface  that  ground  water  will  actually  be  encountered 
above  site  bottom  (indicating  that  the  alluvial  sediment  has  subsided  since  the  site  was 
first  occupied).  Unless  a  power-operated  pump  is  available,  there  is  no  really  satis- 
factory way  of  overcoming  this  obstacle. 

The  unit  should  be  dug  down  to  the  lowest  level  at  which  the  ground  is  still  firm 
enough  to  stand  on.  Then,  beginning  against  the  base  of  one  wall  and  working  across 
the  unit,  the  last  few  inches  of  solid  earth  are  removed  and  examined  and  the  muck 
beneath  is  probed.  If  the  shovel  or  other  probe  encounters  any  object,  there  is  no  al- 
ternative but  for  the  excavator  to  try  to  reach  it  with  his  hand.  If  the  object  is  found 
to  be  a  disassociated  artifact,  its  approximate  depth  and  location  can  be  taken  (best 
done  with  a  yardstick)  and  it  can  be  removed.  If  it  is  a  burial  or  feature  worth  expos- 
ing for  notation  and  photography,  the  only  solution  is  to  dig  a  sump  in  the  immediate 
vicinity,  deeper  than  the  level  at  which  the  burial  or  feature  lies,  and  bail  or  pump  it 
continuously  with  buckets  while  the  find  is  being  exposed. 

Bailing  is  only  possible  for  burials  fairly  close  to  the  surface  of  the  water.  Deeper 
burials  can  only  be  recovered  by  wading  in  after  them.  The  depth  and  location  of  these 
deeper  deposits  lying  below  ground-water  level  can  merely  be  approximated,  but  the 
more  important  matter  of  the  position  and  relation  of  associated  objects  and  materials 
can  be  determined  by  feeling  with  the  hand,  and  can  be  recorded  immediately  by  a 
second  person  standing  by  with  notebook  or  burial  record  sheet. 

A  pump,  however,  is  far  superior  to  any  of  these  makeshift  methods,  and  efforts 
should  be  made  to  obtain  one  wherever  any  considerable  amount  of  important  material 
is  found  to  lie  below  water  level. 
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Wherever  possible,  units  are  always  excavated  down  to  the  base  of  the  site  or,  in 
other  words,  to  subsoil.  The  difference  between  midden  deposit,  usually  a  dark  loam, 
and  subsoil,  commonly  a  very  fine  clay  in  Central  California,  is  so  marked  that  no 
excavator  should  have  any  difficulty  in  determining  when  he  has  reached  site  bottom. 

Subsoil  is  always  sterile  unless  it  was  disturbed  by  the  inhabitants  of  the  site.  At 
the  time  of  the  site's  earliest  occupation,  however,  there  was,  at  least  in  some  cases, 
presumably  no  accumulation  of  occupation  refuse  and  trash,  and  hence  the  earliest 
burials  may  often  be  found  interred  in  the  subsoil.  For  this  reason  it  is  general  prac- 
tice to  excavate  the  first  foot  or  two  of  subsoil  below  site  bottom  in  the  same  manner 
in  which  the  midden  deposit  itself  is  excavated.  Always  be  certain  that  the  excavation 
of  a  unit  has  conclusively  gone  far  enough  into  sterile  subsoil  so  that  there  is  no  pos- 
sibility of  missing  burials  or  artifacts. 

F.   Backdirt  and  backfilling 

Almost  invariably,  the  archaeologist  excavates  a  site  under  the  agreement  that 
he  will  leave  the  land  undamaged  or  as  he  found  it.  This  means  that  when  the  excava- 
tion is  completed,  all  excavated  earth  must  be  replaced  in  the  trenches  and  pits,  and  the 
surface  left  level  and  smooth.  Backfilling  is  one  of  the  unavoidable  consequences  of 
archaeology,  and  its  ultimate  necessity  should  be  borne  in  mind  at  all  times  in  the 
course  of  excavation.  A  little  foresight  in  the  distribution  of  backdirt  may  save  a  great 
deal  of  trouble  in  backfilling. 

In  exploratory  excavation,  excavated  earth  is  generally  piled  as  compactly  as  pos- 
sible on  the  surface  at  one  side  of  the  unit.  Do  not  see  how  far  you  can  throw  the  ex- 
cavated earth — it  must  all  be  returned  to  the  hole  from  which  it  came.  To  insure 
sufficient  earth  to  fill  all  excavations  at  the  end  of  the  dig,  any  area  on  which  back- 
dirt is  to  be  thrown  should  be  completely  cleared  of  any  vegetation  or  other  cover. 
Otherwise  a  considerable  amount  of  dirt  may  settle  and  become  packed  among  the 
plants  or  other  matter  and  be  very  difficult  to  move. 

Dirt  should  not  be  placed  in  such  a  way  that  it  covers  the  surface  of  units  which 
are  likely  to  be  subsequently  excavated.  Overly  large  piles  should  be  avoided,  as  they 
are  difficult  to  handle  and  may  necessitate  moving  the  dirt  a  considerable  distance 
when  it  is  replaced.  Unless  a  stratigraphic  profile  is  to  be  preserved,  it  is  perfectly 
permissible  to  throw  earth  from  one  unit  into  another  which  has  been  completely  ex- 
cavated and  profile  noted.  The  principal  point  is  to  keep  some  pattern  of  backfilling 
in  mind  at  all  times  during  the  course  of  excavation,  so  that  at  the  end  of  work  every 
pit  or  trench  can  be  refilled  with  loose  earth  as  near  at  hand  as  possible.  The  earth 
should  be  sufficiently  packed  so  it  will  not  settle  too  much  in  subsequent  rains.  While 
a  hole  is  being  filled,  the  earth  should  occasionally  be  tramped  on  and  probed  with 
shovels  to  pack  it  down  firmly. 

Backfilling  almost  invariably  proves  a  slower  job  than  was  anticipated,  so  that 
it  is  of  extreme  importance  to  allow  adequate  opportunity  for  it  when  working  against 
time  limitations.  On  the  average  it  takes  one  excavator  from  two  to  three  hours  to 
completely  refill  one  five  by  five  unit  which  has  been  excavated  to  a  depth  of  five  feet. 

A  digging  crew  can  sometimes  borrow  a  Fresno  scraper  or  "Mormon  board" 
scraper  from  a  local  rancher.  Either  of  these,  hooked  to  a  team  of  horses,  a  jeep, 
pick-up  truck,  or  even  a  passenger  car.  will  fill  a  site  more  easily  and  rapidly  than 
workers  with  shovels.  There  is  a  belief,  admittedly  open  to  challenge,  that  hand-fill- 
ing is  "good  for  the  soul." 

G.   Cave  and   roekshelter  excavation 

The  excavation  of  cave  sites  involves  a  great  many  special  considerations  which 
do  not  affect  open  sites  and  requires  consequent  specializations  of  technique.  Limited 
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space,  lack  of  light,  distinctive  character  of  the  deposit,  and  especially  the  far  greater 
preservation  of  perishable  cultural  materials  in  dry  caves  are  all  factors  which  pro- 
foundly affect  methods  of  excavation. 

Caves  containing  evidence  of  human  occupancy  occur  in  California  in  the  moun- 
tain and  desert  areas  (Heizer,  1952).  In  the  drier  regions  of  the  state  these  sites  may 
yield  normally  perishable  materials  such  as  leather,  wood,  and  the  like.  Small  caves 
do  not  represent  much  of  a  problem  in  excavating,  but  large  ones  may  pose  greater 
difficulties.  For  examples  of  small  cave  excavation  in  California  see  Wallace  and 
Taylor  (1952),  Meighan  (1955  b),  Gonsalves  (1955),  Baumhoff  (1955),  and  Rid- 
dell  (1956).  The  following  is  a  representative  list  of  references  from  which  further 
information  on  grid  layout  methods  of  excavation  employed  in  caves  may  be  ob- 
tained: Champe  (1946:10-14,  Fig.  3);  Cressman  (1942:22,  Figs.  3-10,  22,  63,  64, 
75-79);  Cressman,  Williams  and  Krieger  (1940:3-5,  Figs.  1-4,  11-14);  Harrington 
(1933:  Pis.  8,  12,  15,  and  text  figures  passim)  ;  Loud  and  Harrington  (1929:1-24, 
Figs.  1-6,  Pis.  2,  3,  7-9)  ;  Steward  ( 1937a  :8-9,  91-93,'  107,  Figs.  1,  2,  39,  40,  44,  45, 
Pis.  1-5)  ;  Wheeler  (1938)  ;  Huscher  (1939)  ;  Zingg  (1940:  map  facing  p.  5)  ;  Malan 
(1945);  Meighan  (1955);  Baumhoff  (1955);  Heizer  and  Krieger  (1956);  Movius 
and  Judson   (1956);  Logan   (1952). 


VI.  RECORDING  EXCAVATION  DATA  AND  COLLECTING  ARTIFACTS 

During  excavation  it  must  be  remembered  that  a  site  is  in  a  larger  sense  itself 
an  artifact,  resulting  from  human  activity.  Under  most  circumstances  digging  de- 
stroys this  artifact,  and  it  is  therefore  necessary  that  the  archaeologist  record  by 
means  of  notes  as  complete  a  description  as  possible  of  the  site  as  it  is  being  dug, 
ever  mindful  of  the  fact  that  his  observations  will  be  the  only  source  available  to  re- 
construct the  former  occupation  of  the  site  once  excavation  has  been  completed.  The 
object  of  note  taking  is  to  form  a  running  commentary  on  what  is  done  and  how  it 
is  done,  not  merely  what  is  found.  The  notes  should  be  a  record  of  technique  as  well 
as  of  results,  so  that  future  work  may  be  guided  by  the  achievements  or  errors  of  a 
particular  dig. 

From  Taylor   (1948:191)   comes  the  following  statement: 

"...  it  is  possible  to  say  without  injustice  to  any  particular  field  worker  that,  however 
carefully  the  archeologist  preserves  his  findings  either  in  the  form  of  notes  or  specimens,  he  always 
finds  that  there  is  information  which  he  needs  for  his  analysis  but  which  he  does  not  have  in  his 
records.  Critical  details  will  beg  for  elaboration  and  clarification  during  laboratory  study,  but  there 
will  be  no  way  of  bettering  the  situation.  Only  experience  and  the  failings  of  former  jobs  will  tell 
the  archeologist  what  he  should  be  on  the  lookout  for  in  his  next  investigation.  For  these  reasons 
there  is  only  one  axiom  to  be  remembered:  when  in  doubt,  preserve!  Many  things  which  may  seem 
trivial  and  merely  an  added  burden  at  the  time  of  excavation  may  turn  out  to  be  of  great  importance 
to  a  full-blown  cultural  picture.  It  is  worth  preserving  these  data  at  the  expense  of  a  little  extra 
labor  and  the  following  out  of  a  few  blind  leads.  When  in  doubt,  preserve!" 

Notes  should  be  kept  in  a  bound  notebook  to  prevent  loss  of  loose  pages.  The  type 
used  by  surveyors,  in  which  one  side  of  each  page  is  cross  sectioned,  is  extremely  use- 
ful, for  it  provides  an  immediate  scale  which  can  be  used  for  drawing  artifacts  in 
proper  proportion,  or  for  mapping.  A  soft  dark  pencil  of  at  least  No.  2  hardness  is 
most  convenient  for  writing,  as  it  is  easily  read  and  more  permanent.  Attention  should 
be  paid  to  legibility,  particularly  of  numbers,  and  no  esoteric  symbols  should  be 
used.  Notes  should  be  kept  in  such  a  condition  that  they  could  be  understood  by  any- 
one referring  to  them  and  should  be  kept  as  clean  as  possible  under  the  working  con- 
ditions. 

Any  necessary  elaborations  of  data  recorded  briefly  on  the  site  card  or  site  map 
should  be  placed  in  the  notes.  The  datum  location  should  be  entered,  and  an  abstract 
of  the  plan  of  the  grid  layout.  While  the  excavating  is  being  done,  particular  attention 
should  be  accorded  depths,  stratification,  and  concentrations. 

When  the  crew  is  ready  to  begin  actual  digging,  the  site  designation,  date,  and  ex- 
cavation unit  should  always  be  stated.  Presence  and  depth  of  sterile  topsoil  should 
be  carefully  noted  at  horizontal  intervals  frequent  enough  to  demonstrate  any  var- 
iation. Depth  of  plowing  or  other  surface  disturbances,  such  as  house  foundations, 
posts,  or  pits,  are  of  great  consequence.  The  depth  of  unit  levels  should  be  entered  and 
any  change  noted.  Condition  of  the  midden  deposit  should  be  given,  with  reference 
to  composition  (shell,  sand,  ash,  clay,  etc.),  contents  (bone,  artifacts,  stone,  etc.), 
color,  consistency  (degree  of  compactness  or  friability),  moisture  content  and  amount 
of  disturbance  by  rodents.  These  factors  should  receive  constant  attention  and  any 
variations  should  be  noted.  Any  indications  of  natural  causes  should  be  stated.  For 
example,  moisture  content  may  vary  considerably,  and,  while  the  date  will  indicate 
the  season,  any  recent  natural  or  artificial  irrigation  (rain  included)  should  be  re- 
corded. 

Stratification  (Sec.  XI)  is  of  the  utmost  importance.  It  may  be  visible  in  the  walls 
of  the  excavation  as  a  sharp  change  in  color  of  the  midden,  by  layers  of  different 
composition  and  contents,  or  by  a  change  in  consistency.  Whatever  its  nature,  an  exact 
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depth  can  usually  be  given,  at  frequent  intervals.  Or,  stratification  may  be  a  gradual 
transition,  lacking  distinctness,  to  be  discerned  by  more  subjective  observations  de- 
pending on  differing  types  and/or  their  frequencies  when  considered  by  depth  of 
occurrence.  If  no  stratification  is  apparent,  it  should  be  so  stated. 

The  tools  used  should  be  mentioned.  If  one  level  is  screened  and  others  are 
troweled  or  spaded,  a  difference  in  the  number  of  recovered  artifacts  may  result  and 
the  several  techniques  must  be  taken  into  account  (cf.  Meighan,  1950).  The  methods 
employed  to  handle  special  problems  should  be  included  in  the  notes.  For  example, 
if  the  midden  extends  below  the  water  table,  it  should  be  stated  whether  water  was 
bailed  out  of  the  pit,  the  muck  placed  in  screens  and  washed,  or  what  other  means 
of  excavation  were  used. 

One  of  the  most  important  functions  of  the  notebook  is  to  keep  a  record  of  arti- 
facts which  are  not  included  in  the  permanent  collection  from  the  site.  This  includes 
such  variable  data  as  fragile  artifacts  which  cannot  be  preserved,  inferential  evidence 
such  as  imprints,  the  number  and  nature  of  ash  concentrations  encountered,  isolated 
changes  in  midden  consistency,  or  other  phenomena  lacking  sufficient  definition  to 
be  recorded  as  a  feature.  Occasionally  artifacts  are  too  large  or  of  such  common  oc- 
currence and  uniform  type  that  it  would  be  impractical  to  retain  them  in  a  museum. 
In  such  cases  a  full  notebook  and  photographic  record  should  be  kept  of  the  number 
and  amount  of  variation,  particularly  if  any  depth  difference  is  noticeable.  For  large 
artifacts  drawings  with  dimensions  and  cross  sections  should  be  made  in  the  notebook. 

It  is  also  useful  to  place  check  references  in  the  notes  on  the  number  and  location 
of  soil  samples  obtained  and  any  special  pedologic  tests  which  were  made  and  the 
results  obtained. 

After  the  return  from  the  field  a  permanent  copy,  preferably  typewritten,  should 
be  made  of  the  notes  and  filed  where  it  will  be  accessible  to  other  students.  Problems 
arise  repeatedly  from  special  studies  made  of  the  site  or  its  contents,  and  field  notes 
are  of  great  value  to  orient  students  going  into  a  new  area. 

A.  Recognition  and  handling  of  artifacts  in  the  field 

An  artifact  may  be  defined  as  any  object  manifesting  visible  human  modification. 
Obvious  artifacts,  such  as  projectile  points,  pipes,  or  harpoons,  are  easily  recognized 
by  their  purposeful  manufacture.  Any  difficulty  usually  arises  from  fragmentary 
pieces  or  crudely  made  specimens,  but  there  should  be  some  clue  in  the  shape,  mate- 
rial, or  method  of  manufacture  to  tell  whether  the  piece  was  made  by  man. 

However,  a  large  portion  of  man's  handiwork  is  unobtrusive,  often  resulting 
without  conscious  intent  from  the  use  of  some  implement.  The  solution  to  such 
problems  depends  largely  on  the  experience  of  the  excavator,  which  can  only  result 
from  handling  and  observing  the  actual  specimens.  This  discussion  will  emphasize 
certain  typical  observations  to  be  made  before  an  object  is  discarded  as  unmodified. 
Careful  inspection  is  the  most  essential  requirement.  The  eye  soon  becomes  experi- 
enced in  noticing  a  meaningful  luster  or  the  presence  of  scratches  so  that  a  compre- 
hensive glance  is  sufficient  to  indicate  the  possibility  of  human  modification  and  the 
need  for  more  careful  scrutiny. 

Stone. — One  of  the  most  common  techniques  of  manufacture  is  that  of  chipping 
or  flaking  stone  (Squier,  1953;  Holmes,  1919:278ff.;  Watson,  1950;  Oakley,  1956; 
Braidwood,  1951 ;  Goodman,  1944) .  Another  large  group  of  artifacts  comprises  those 
resulting  from  abrasive  action.  Often  the  altered  or  worked  surface  is  so  localized  or 
in  such  a  position  that  natural  causes  are  impossible.  Smoothness  is  often  a  useful 
determinant  if  the  object  is  not  waterworn.  Differences  in  color  and  in  luster  are  also 
frequent  guides,  especially  if  edges  are  concerned.  Holes  and  cavities  bored  in  stone 
by  sea  worms  or  clams  are  usually  set  at  angles  with  parallel  sides  and  lack  the  evi- 
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dence  of  tool  abrasion,  conical  cross  section,  or  other  signs  of  human  manufacture. 
Quartz  crystals  which  have  been  altered  often  lack  their  normal  sharp  angular  edges 
and  clearness.  Recognition  of  abraded  surfaces  must  be  acquired  by  experience.  A 
new  student  should  acquaint  himself  with  the  rubbing  surfaces  of  manos,  metates, 
abrading  slabs,  and  similar  artifacts  before  going  into  the  field. 

Roughened,  macerated  edges  or  ends  provide  evidence  of  use  in  pounding.  These 
localized  areas  are  frequently  the  only  identifying  feature  of  hammerstones,  mauls, 
and  crude  pestles.  Pecked  stones  usually  reveal  rough  depressions. 

Care  must  be  taken  in  distinguishing  between  natural  and  artificial  scratches  on 
stone.  Man-made  incisions  usually  are  localized  in  some  regular  pattern  or  in  such 
conflicting  directions  that  no  natural  agency  could  be  responsible.  Grooving  fre- 
quently reveals  a  smoothness,  polish,  or  regularity,  if  made  by  humans,  while  notch- 
ing usually  occurs  in  some  pattern. 

Particular  attention  should  be  paid  to  evidence  of  decoration.  Smooth  flat  sur- 
faces should  be  held  to  the  light  and  examined  for  incising,  punctate  designs,  or  ap- 
plied color.  Color  frequently  appears  best  when  the  artifact  is  wet,  but  water  must  be 
applied  only  if  the  color  is  fast  and  will  not  be  dissolved,  (e.g.  Heizer  [ed],  1953:257, 
Figs.  2-3). 

Pottery  and  baked  clay. — Pottery  and  baked  clay  artifacts  occur  in  certain  areas 
of  California.  Small  hand-molded  solid  clay  human  figurines  have  a  sporadic  distribu- 
tion in  California  (Heizer  and  Beardsley,  1943;  Heizer  and  Pendergast,  1955;  True, 
1957;  Morss,  1954).  Two  different  pottery  complexes,  one  a  plain  crude  gray  ware 
(Gayton,  1929;  Riddell,  1951)  found  in  the  southern  Sierra  Nevada  region,  and  the 
other  a  better  made  red  ware  found  in  Southern  California  (Rogers,  1936,  1945;  Peck, 
1953)  have  been  noted.  Hand-molded  "balls,"  sometimes  elaborated  with  grooves  or 
punctuations,  are  common  in  late  prehistoric  midden  deposits  in  the  lower  Sacramento 
Valley  (Heizer,  1937;  Schenck  and  Dawson,  1929). 

The  methods  of  studying  pottery  cannot  be  discussed  here.  Some  general  works 
which  will  serve  as  an  introduction  to  this  subject  are  by  Shepard  (1956),  Gifford 
(1928),  Kidder  and  Shepard  (1936),  Colton  (1953),  Matson  (1951)  and  Phillips, 
Ford  and  Griffin   (1951:61-68). 

Bone  and  antler. — Before  any  bone  is  classified  as  unworked,  it  should  be  ex- 
amined carefully  for  traces  of  modification,  especially  at  the  ends.  Bones  were  fre- 
quently cut  or  scratched  unconsciously  in  the  quartering  of  a  carcass,  leaving  marks 
which  are  unmistakable.  The  reader  is  referred  to  Kidder  (1932:197,  Fig.  166)  and 
Hodge  (1920)   for  examples  of  such  bones. 

The  transverse  cutting  of  long  bones  was  a  very  frequent  process  by  which  a  V- 
shaped  channel  was  cut  deep  enough  to  allow  breakage,  leaving  a  characteristic  lip 
(see  Kidder  1932:201,  Fig.  170).  As  the  articular  ends  were  occasionally  utilized  for 
various  purposes  by  the  removal  of  the  cancellous  interior,  they  should  be  examined 
for  evidence  of  this.  Another  common  example  of  bone  working  is  cannon  bones  in 
the  process  of  being  split  by  "sawing"  along  the  natural  medial  groove.  The  excavator 
should  familiarize  himself  with  the  unmodified  bone  and  inspect  all  such  bones  for 
man-made  changes. 

Rounded  surfaces  and  polish  are  the  best  determinants  by  which  tools  may  be  dis- 
tinguished from  unmodified  fractured  bones.  All  edges  and  tips  should  be  examined 
for  smoothness  and  luster,  for  such  artifacts  as  splinter  awls,  bone  tubes,  and  scapula 
tools  can  easily  be  overlooked. 

Natural  foramina  should  be  distinguished  from  artificial  holes  which  are  fre- 
quently conical  or  have  traces  of  cutting.  Similarly,  teeth  with  normal  polish  and 
grooving   from  wear  should  not  be  confused  with  artifacts.  Incised  bone  is  of  common 
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occurrence,  but  marks  of  gnawing  by  rodents  or  the  etching  of  bone  by  root  action 
should  not  be  mistaken  for  evidence  of  artistic  expression. 

Shell. — The  most  easily  overlooked  shell  objects  are  spoons  having  only  the 
slightest  smoothing  of  their  edges.  Any  doubtful  pieces  should  be  given  more  atten- 
tion. Slight  traces  of  notched  edges  frequently  occur  and  artificial  holes  are  one  of 
the  best  determinants,  as  are  incised  or  punctate  decorations.  Grinding  off  the  spires 
of  Olivella  shells  and  other  evidence  of  cutting  should  be  kept  in  mind.  Familiarity 
with  complete  and  unmodified  shells  is  a  very  useful  aid  (Morris,  1952). 

Perishable  artifacts. — Under  most  conditions  wood,  fibers,  and  other  plant  ma- 
terials will  not  be  preserved  any  length  of  time.  However,  these  objects  are  often  en- 
countered in  two  special  situations  in  California.  One  of  these  is  pre-interment 
grave-pit  burning,  by  which  such  artifacts  as  baskets,  string,  and  other  textiles,  and 
various  wooden  objects  are  preserved  by  charring.  Any  ash  concentrations  should  be 
examined  carefully  for  traces  of  such  remains.  In  dry  caves  an  even  greater  amount  of 
organic  material  fails  to  decay  if  water  is  absent;  this  is  one  of  the  best  opportunitites 
for  reconstructing  the  former  culture.  All  pieces  of  wood  should  be  examined  for 
sharpened  ends,  evidence  of  cutting  or  pounding,  and  burned  pits  or  ends.  Little  will 
be  missed  if  the  cultural  deposit  is  screened,  and  bits  of  textile,  scraps  of  leather, 
quids,  and  fecal  matter  are  saved. 

Miscellaneous  objects. — Any  objects  of  European  manufacture  are  of  extreme 
importance  if  they  are  definitely  associated  with  the  cultural  deposit  and  are  not  in- 
trusive. 

If  some  object  is  questionable,  it  is  usually  advisable  to  save  it  until  it  can  be 
examined  more  carefully.  It  is  possible  that  repeated  occurrence  of  some  crude  object 
will  indicate  a  definite  type  of  artifact  for  the  site. 

There  are  also  a  great  number  of  objects,  essential  in  the  analysis  of  the  former 
occupation  of  a  site,  which  cannot  be  classed  as  artifacts  because  they  do  not  bear 
any  visible  modification  by  man.  They  can  be  recognized  in  two  ways: 

1.  By  their  occurrence  out  of  normal  context.  The  most  abundant  example  is 
unmodified  animal  bone.  Its  presence  in  the  mound  is  usually  the  result  of  man's  quest 
for  food  and  raw  materials.  Natural  death  may  account  for  the  presence  of  animal 
bone  in  cave  middens  and  in  open  sites;  the  explanation  depends  on  the  articulation 
and  completeness  of  the  bones,  on  the  determination  of  the  species  represented,  and 
on  other  evidence  of  animal  occupation  of  the  cave.  Likewise  most  of  the  seeds,  grass, 
and  other  plant  remains  from  cave  middens  should  all  be  saved  or  noted  unless  they 
can  safely  be  ascribed  to  non-human  residents.  Unmodified  stones  are  meaningful  in 
sites  in  the  fluvial  delta  and  in  shellmounds,  where  their  presence  can  usually  be  as- 
signed to  the  actions  of  the  former  inhabitants.  Quartz  crystals,  concretions,  and 
foreign  minerals  are  other  examples.  To  recognize  the  significance  of  such  objects  it 
is  essential  that  the  archaeologist  be  aware  of  the  general  physiography  of  the  local 
region  before  he  begins  work,  and  that  he  be  familiar  with  what  is  already  known  of 
the  nature  of  the  archaeological  sites  of  the  region  and  their  contents. 

2.  By  definite  association.  The  most  significant  associations  are  those  involving 
burials;  even  unworked  objects  derive  meaning  from  their  position  in  relation  to  the 
human  remains  or  modified  artifacts.  Unnatural  concentrations  of  unmodified  objects 
or  their  occurrence  in  regular  patterns  are  treated  as  features,  examples  being  fire- 
places, cooking  stones,  or  caches  of  charred  acorns.  Sometimes  an  unmodified  object 
is  used  as  an  artifact,  e.g..  a  shell  used  as  a  container. 

B.   The  excavation  of  artifacts 

Various  tools  are  used  in  the  excavation  of  artifacts;  occasionally  a  number  of 
different  tools  will  be  needed.  Their  selection  depends  on  the  material  from  which  the 
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particular  artifact  is  made,  on  the  surrounding  medium,  and  on  individual  prefer- 
ence. The  trowel  is  an  all-purpose  implement,  but  special  conditions  sometimes  require 
other  techniques:  carbonized  textiles,  for  instance,  are  a  special  problem.  If  the  sur- 
rounding soil  is  soft  and  dry,  a  stream  of  air  is  often  a  satisfactory  means  of  ex- 
posure. If  the  work  is  below  water  level  or  the  earth  is  wet  and  sticky,  a  small  directed 
stream  of  water  may  be  useful  in  removing  the  coating  of  mud  on  the  artifacts.  Hand 
picks  or  railroad  picks  may  be  required  to  cut  through  hardpan. 

All  artifacts  should  be  treated  as  fragile  until  the  excavator  is  certain  of  their 
condition.  Direct  contact  of  the  excavating  tool  with  the  artifact  should  be  avoided, 
the  enclosing  medium  being  removed  by  such  processes  as  lifting,  brushing,  or  blow- 
ing— seldom  by  scraping.  Shell  ornaments,  antler,  and  micaceous  sheets,  especially 
when  wet,  require  extreme  care  in  excavation  to  prevent  their  disintegration.  Even 
charmstones  were  often  made  of  minerals  which  tend  to  decompose  with  time  or  after 
having  been  in  contact  with  fire. 

Whenever  possible,  an  artifact  should  be  excavated  in  situ,  and  never  extracted 
until  completely  exposed  and  after  any  associations  have  been  noted.  No  matter  what 
the  material,  breakage  may  result  from  pulling  or  prying.  Equally  important  is  the 
loss  of  possible  associations.  Before  the  artifact  is  removed,  its  position  should  be 
analyzed,  including  its  relationship  to  other  artifacts  or  features,  stratigraphic  po- 
sition, disturbance  or  conveyance  by  rodents,  or  other  indications  of  change  after 
deposition.  A  photograph  and  sketch  are  desirable  if  there  is  a  significant  association 
suggesting  the  use  of  an  object,  its  time  of  deposition,  or  other  information.  If  there 
is  an  implication  of  geological  antiquity  in  the  associations  or  stratigraphic  position 
of  an  artifact,  it  should  not  be  removed  at  all,  if  this  practicable,  until  competent  au- 
thorities have  viewed  it  in  an  undisturbed  condition. 

If  it  is  necessary  to  clean  an  object  in  order  to  determine  whether  it  has  been 
worked,  its  position  should  be  noted  before  removal.  While  it  is  being  cleaned,  any 
evidence  of  adhesive  wrapping,  shell  applique',  etc.,  should  be  watched  for  and  not 
removed   (see  Section  XIII  for  proper  cleaning  techniques). 

C.   Recording  the  location  of  artifacts 

After  an  artifact  has  been  exposed,  its  position  must  be  recorded.  This  informa- 
tion is  as  significant  as  the  artifact  itself.  No  adequate  analysis  of  the  excavation  can 
be  made  unless  each  artifact  can  be  accurately  placed  in  relation  to  other  cultural  re- 
mains. Essential  evidence  of  the  extent  of  cultural  change  during  the  occupation  of 
the  site  is  provided  when  the  horizontal  locations  reveal  a  clustering,  in  a  particular 
area  of  the  site,  of  certain  artifacts  from  which  some  former  activity  may  be  inferred. 

Individual  judgment  must  determine  which  artifacts  are  not  o'f  sufficient  im- 
portance to  warrant  exact  location;  varying  with  the  site,  these  will  always  be  un- 
associated  and  will  usually  consist  of  homogeneous  objects  of  such  common  occur- 
rence that  the  unit  and  approximate  depth  of  the  level  bag  provide  adequate  informa- 
tion on  their  position.  Typical  artifacts  of  this  kind  are  notched  net-sinkers  in  North- 
western California,  simple  baked-clay  objects  in  Central  California,  and  potsherds  in 
Southern  California.  Fragments  which  have  no  diagnostic  value  (e.g.,  tips  or  medial 
sections  of  projectile  points  or  awls)  may  also  be  included  in  the  level  bag.  If  cultural 
stratification  is  known  to  be  present  and  some  common  type  or  material  does  not 
conform  to  the  normal  distribution,  exact  depths  of  aberrant  specimens  are  desired. 

The  level  bag  should  always  bear  the  site  designation,  excavation  unit,  and  date, 
as  well  as  the  pertinent  range  in  depth.  This  range  will  not  be  the  same  for  every  site; 
thus,  while  6-inch  levels  are  customary,  lesser  or  greater  intervals  may  better  suit 
the  particular  conditions. 

An  artifact  slip  should  be  made   out   for  all  complete  specimens  or  for  those 
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Figure  9.  Excavation  unit 

This  diagram  of  a  5'  by  5'  excavation  unit  shows  one  method  of  locating  artifacts  by  rectangular 
coordinates.  The  Artifact  Record  form  which  is  filled  out  shows  how  the  stone  pestle  in  this 
excavation  is  recorded.  The  measuring  tape  may  be  hooked  on  the  corner  stake  by  a  nail  driven 
in  the  top  of  the  stake.  The  tape  must  be  held  level  and  the  object's  position  determined  with  a 
plumb  bob.  Location  by  this  method  of  rectangular  coordinates  (sometimes  incorrectly  called 
"triangulation")   must  be  done  as  caiefully  as  possible  to  insure  accuracy. 
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fragments  which  retain  some  recognizable  characteristic  which  would  allow  typo- 
logical identification.  The  primary  purpose  of  this  form  is  to  preserve  the  record  of 
the  location  and  any  remarks  on  the  occurrence  of  an  artifact  until  such  information 
can  be  entered  in  the  field  catalogue.  In  addition,  it  provides  an  alternative  record 
in  case  of  loss  or  destruction  of  the  field  catalogue  or  the  artifact  itself.  The  advan- 
tage of  a  second  record  makes  the  use  of  the  artifact  slip  preferable  to  the  noting  of 
specimens  on  the  artifact  bag.  The  notebook  record  may  also  include  information  on 
the  specimen.  If  the  slip  is  not  used,  special  attention  should  be  paid  to  the  complete- 
ness of  the  data  entered  on  the  artifact  bag,  including  the  sketch  of  the  object. 

A  sample  artifact  slip  is  shown  in  Figure  9.  The  excavation  unit  must  always  be 
stated.  Horizontal  measurements  are  taken  from  some  corner  stake  agreed  upon  be- 
fore the  beginning  of  excavation  and  are  added  to  the  total  distance  from  the  datum. 
The  compass  direction  of  the  reference  corner  should  always  be  recorded,  These 
measurements  are  taken  from  the  string  stretched  between  the  stakes  parallel  to  the 
unit  walls  and  are  usually  expressed  in  terms  of  the  cardinal  directions.  Either  di- 
rection, N-S  or  E-W,  may  be  taken  first,  but  as  a  convenience  in  later  cataloguing  and 
study  it  is  preferable  to  be  consistent  in  the  order  in  which  the  measurements  are 
recorded. 

Pertinent  remarks  on  association,  position,  or  condition  should  be  entered.  When 
possible,  a  tracing  or  sketch  of  the  artifact  should  be  made  on  the  back  of  the  record 
form  or  in  the  notebook.  This  is  essential  for  duplicated  specimens  like  projectile 
points  or  shell  ornaments  which  are  placed  in  the  same  artifact  bag.  When  completed, 
the  slip  should  be  checked  for  any  omissions,  then  folded  to  prevent  soilage,  and 
placed  in  the  same  container  with  the  artifact. 

The  method  of  locating  artifacts  shown  in  Fig.  9  has  some  shortcomings  which 
the  technique  next  described  will  eliminate,  but  it  has  the  advantage  of  rapid  applica- 
tion without  undue  error.  But  at  the  same  time  it  must  be  noted  that  it  is  a  method  of 
locating  artifacts  which  is  not  always  precise  and  which  may  often  involve  an  element 
of  estimation. 

The  alternative  method  which  is  somewhat  more  complicated  employs  a  measur- 
ing triangle  which  must  be  properly  leveled.  In  this  method  the  rows  of  stakes  border- 
ing the  trench  are  set  back  from  the  edge  of  the  trench  the  distance  of  one  foot,  and 
are  driven  no  farther  than  5  feet  apart  from  each  other.  Each  stake  is  marked  with 
its  location  and  elevation  relative  to  the  central  datum  point. 

When  a  find  is  made  the  measuring  triangle  is  used  to  determine  its  location. 
This  is  a  right  triangle  made  of  wood  with  one  arm  three  feet  and  the  other  four  feet 
long,  and  with  each  arm  equipped  with  a  fixed  spirit  level. 

The  position  of  an  object  discovered  in  the  trench  is  recorded  by  holding  the 
triangle  level  with  the  short  side  resting  against  the  nearest  stake  and  along  the  base- 
line string  running  along  the  line  of  stakes,  and  the  outer  edge  of  the  long  side  of  the 
triangle  positioned  vertically  over  the  find.  A  painted  cloth  tape  with  a  plumb  bob 
attached  to  the  zero  end  is  held  against  the  long  side  over  the  object  and  the  vertical 
distance  measured.  Referring  to  Fig.  10,  the  three  coordinates  are  S-A,  A-T  and  T-X. 
For  other  descriptions  of  this  method  of  locating  finds,  see  Atkinson  (1946:152-153) 
and  Wheeler   (1954:68-71). 

The  proper  container  is  determined  by  the  size,  quantity,  material,  and  condi- 
tion of  the  artifact  in  question.  Large  stone  objects  should  be  kept  separate  to  prevent 
damage  to  fragile  shell,  bone,  or  obsidian  specimens.  It  is  usually  safest  to  wrap 
shell  artifacts  or  objects  with  applique',  adhesive,  or  inlay  on  them,  in  tissue  paper  or 
toilet  paper  and  protect  them  with  individual  match  boxes  or  sacks.  Any  small  object, 
especially  beads,  should  be  wrapped  or  boxed  so  they  will  not  escape  jiotice  when  the 


56 


GUIDE  TO  ARCHAEOLOGICAL  FIELD  METHODS 


Figure  10.  Measuring  triangle  with  bubble  levels  (above) 
and  its  use  in  locating  artifacts  (below) 
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sack  is  emptied.  Charred  textiles  should  be  placed  in  cardboard  boxes  so  as  not  to  be 
crushed.  Long  bone  artifacts  should  be  arranged  so  that  no  strain  will  be  placed 
on  them.  Packing  of  specimens  in  crushed  paper  is  often  advisable. 

The  archaeologist  should  always  bear  in  mind  that  artifacts  are  basic  to  the 
reconstruction  of  the  life  and  cultural  pattern  of  the  former  inhabitants  of  a  particular 
site.  Equally  important  is  the  position  of  these  artifacts,  which  may  provide  evidence 
of  the  changes  which  took  place  in  the  activities  of  the  former  occupants,  evidence 
which,  in  turn,  may  contribute  to  our  understanding  of  the  dynamics  of  culture. 


VII.   FEATURES   AND  THEIR   RECORDING 

The  word  "feature"  is  used  here  to  denote  those  material  items  in  or  about  ar- 
chaeological sites  which  are  either  atypical  of  the  general  run  of  the  deposit  or  not 
frequently  encountered  on  the  surface  or  in  the  vicinity  of  an  aboriginal  habitation. 
Generally  speaking,  features  constitute  something  which  is  not  brought  back  to  the 
laboratory  or  museum.  Thus,  an  ash  lens,  house  floor,  cache  of  unworked  stones,  earth 
oven,  storage  pit,  and  the  like  are  generally  called  features.  Groups  of  artifacts  such 
as  a  cache  of  charmstones  or  net-sinkers,  raw  implement  material  chunks  found  to- 
gether, or  an  animal  burial  in  a  site  may  also  be  called  features. 

No  two  archaeological  sites  are  the  same;  therefore,  each  one  must  be  approached 
as  a  new  and  unique  problem.  Though  most  Central  California  sites  follow  the  same 
general  pattern  as  to  material  nature  of  deposit  and  artifact  occurrences,  it  still  holds 
that  even  the  trained  archaeologist  can  foresee  little  prior  to  his  shovel  work.  The  rec- 
ognition of  features  in  any  site  depends,  in  large  part,  upon  close  observation  and 
care  in  excavation.  In  the  examination  of  a  new  site,  especially  in  a  region  where  little 
previous  work  has  been  done,  every  object  when  first  encountered  should  be  con- 
sidered a  potential  artifact  or  feature.  Exposure  should  then  be  made  with  a  trowel 
and  brush  until  the  nature  of  the  find  can  be  determined.  Too  often  features  are  rec- 
ognized as  such  only  after  they  have  been  partially  or  completely  removed  or  de- 
stroyed. The  student  will  learn  that  experience  and  good  judgment  are  his  best  aids. 

All  features  should  be  written  up  on  a  standard  feature  sheet,  a  photograph 
should  be  taken,  and,  if  possible,  a  sketch  should  be  placed  on  the  back  of  the  data 
sheet.  If  a  complex  of  artifacts  is  associated  with  a  given  feature,  they  should  be  ob- 
served and  collected  as  a  unit  and  a  notation  of  their  association  entered  in  the  field 
catalogue  in  the  "Remarks"  section. 

The  following  is  a  list  of  features  which  have  in  the  past  been  noted  as  of  com- 
mon occurrence.  This  does  not,  of  course,  exclude  the  possibility  that  new  varieties 
may  be  encountered. 

A.   Surface  features 

Features  which  occur  on  the  surface  of  a  deposit  or  in  the  near  vicinity  of  a  site 
are  most  readily  recognized.  Although  many  of  the  surface  features  may  be  included 
in  the  data  recorded  on  the  site  survey  sheet,  others  require  additional  and  more  de- 
tailed study.  A  discussion  of  such  features  follows: 

House  site  depressions. — Indicate  on  a  scaled  drawing  the  number  of  houses, 
their  location  on  the  site  and  in  relation  to  one  another,  orientation  of  doorway,  and 
any  architectural  features  present. 

Ceremonial  dance  house. — Record  same  information  as  above  but  locate  the 
feature  in  relation  to  the  village  as  a  whole  as  well  as  to  the  individual  houses.  A  di- 
ameter and  pit  depth  measurement  should  be  included. 

Borrow  pits. — Borrow  pits  are  rare  but  do  occur.  They  may  be  confused  with 
dance  house  depressions  or  large  house  pits.  Excavation  may  settle  the  point.  Occa- 
sionally auxiliary  sites  are  made  from  earth  borrowed  from  the  main  deposit.  If  these 
are  noted,  they  may  offer  an  explanation  to  any  depressions  on  the  surface  of  the 
larger  site. 

Bedrock  mortars. — If  a  rock  exposure  occurs  near  a  site  and  contains  mortar 
holes,  the  type  of  rock,  number  of  holes,  their  depths,  and  the  shape  of  the  mortar 
cavity  should  be  noted. 

Quarry  sites. — Sometimes  sites  may  be  found  in  proximity  to  lithic  outcrops 
which  were  exploited  by  the  natives.  At  such  sites  the  quarry  material  should  be  iden- 
tified and  the  amount  of  quarry  refuse  estimated.  If  any  working  face  can  still  be 
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identified,  it  should  be  mentioned,  as  well  as  any  evidence  of  the  mining  tools  em- 
ployed. 

Workshops. — "Workshops"  imply  that  some  material,  generally  of  a  lithic  nature, 
was  transported  to  a  site  for  manufacturing  purposes.  Such  areas  as  listed  above  may 
in  themselves  constitute  a  site  or  they  may  occur  as  concentrations  on  a  large  habita- 
tion site.  The  type,  nature,  and  amount  of  material  should  be  noted. 

Pictographs  and  petroglyphs. — These,  whether  directly  on  or  near  a  site,  should 
be  recorded  and  written  up  on  a  separate  record  form  (see  section  II  C).  Painted  or 
inscribed  rocks  may  also  occur  alone,  and  by  themselves  constitute  a  site  (Fenenga. 
1949;  Cain,  1950;  Cressman,  1937;  Steward,  1929;  Jackson,  1938). 

B.   Internal  features 

Internal  features  are  by  far  the  hardest  to  recognize  and  describe.  Any  unusual 
observation  made  during  the  course  of  excavation  should  be  recorded  as  a  feature  re- 
gardless of  its  apparent  unimportance  at  the  time  of  discovery.  The  method  of  ex- 
posure of  internal  features  varies  according  to  the  nature  of  the  material,  though 
usually  a  standard  procedure  may  be  followed  (see  section  V). 

A  grid  frame  (shown  below)  is  a  useful  aid  in  the  recording  of  small  features 
encountered  during  excavation.  The  grid  frame  should  be  of  convenient  size,  e.g., 
about  four  feet  on  each  side.  The  sides  may  be  made  of  wooden  strips  (1  x  2-inch 
size)  fastened  together  at  the  ends  by  means  of  angle-irons.  Around  the  edges  of  the 
aperture  thus  formed  nails,  tacks,  or  screw-eyes  are  set  at  regular,  carefully  measured 
intervals,  say  every  five  inches.  Fine  cord  or  flexible  wire  is  stretched  from  one  nail 
to  another,  either  in  one  continuous  piece  or  in  separate  pieces,  so  that  a  square  grid 
is  formed,  as  shown. 
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When  laid  over  a  feature,  skeleton,  or  any  find  requiring  a  detailed  plan  drawing, 
the  grid  frame  will  easily  permit  an  accurate  scale  sketch  to  be  drawn  on  cross-section 
paper.  If  a  5-inch  grid  is  used,  the  drawing  may  be  made  conveniently  on  a  com- 
mon size  of  graph  paper,  i.e.,  one  that  is  ruled  ten  squares  to  the  inch.  Photographs 
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2.  Site 


3.  Depth  from  surface_ 
5.  Excavation  unit 


6.  Horizontal  location_ 

7.  Definition 


8.  Associated  objects  and  features_ 


9.    Dirnensions_ 


10.    Stratigraphic   notes_ 


11.   Additional   plates_ 


12.    Exposed   by_ 
14.    Date 


15,.  Photo_ 


4.  Depth  from  datum  plane_ 


13.  Reported  by_ 


16,  Sketch 
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of  the  device  in  use  in  the  field  are  shown  by  Bruce-Mitford   (1956:   PI.  31b),  and 
Mason   (1942:  PI.  5). 

Floors. — Domestic  or  ceremonial  use,  the  nature  of  the  material,  the  density, 
and  the  dimensions  should  be  noted  as  well  as  postholes,  hearths,  etc.  (see  section 
IX). 

Hearths. — These  should  be  noted  in  relation  to  house  floors,  type  of  rock 
composing  the  hearth,  amount  of  ash,  and  any  evidence  of  food  remains  (mammal 
and  bird  bone,  shellfish,  carbonized  plant  remains,  etc.). 

Shell  lenses. — On  the  ocean  coast  these  features  are  common  but  still  require 
mention  as  features  since  they  indicate  some  information  about  the  diet  in  aborig- 
inal times. 

In  addition  to  the  list  above,  the  following  should  be  noted  and  written  up  as 
features:  concentrations  of  stones  or  artifacts,  concentrations  of  animal  or  bird 
bones,  storage  pits,  intrusive  pits,  and  animal  and  bird  burials.  Though  the  burials 
may  be  recorded  on  a  standard  burial  form,  they  nevertheless  constitute  a  special 
feature  in  the  site. 

Use  of  the  jeature  record  form. — To  facilitate  recording  of  essential  data  re- 
garding surface  or  internal  archaeologic  features  of  a  site,  a  prepared  sheet  may  be 
used.  Each  entry  is  numbered  to  facilitate  cross  reference  and  use  of  a  Continuation 
Sheet  if  there  is  need  for  additional  data.  An  explanation  of  the  entries,  arranged 
by  the  order  of  their  numbers,  follows: 

1.  Features  are  numbered  sequentially  (1,  2,  3,  etc.)   as  they  are  recorded. 

2.  Site  name  or  number. 

3.  Depth  from  surface  directly  above  the  feature.  If  feature  itself  has  a  thick- 
ness, note  whether  measurement  refers  to  top,  bottom,  or  midpoint  of  feature. 

4.  If  datum  plane  level  is  employed  rather  than  actual  surface,  enter  here  the 
depth. 

5.  Designation    of   excavation    unit    (trench,   pit   number,    etc.). 

6.  Coordinate  location   in  feet  and  inches   from   a   datum   point. 

7.  Name,   type,    and   identification    of   feature. 

8.  Itemization  and  brief  description   of  objects   or  components  of  the  feature. 

9.  Length,    width,    thickness    (horizontal    and    vertical    extent). 

10.  Association  with   or  relation  to  stratigraphic  levels. 

11.  Further    observations,    if   space    is   needed. 

12.  Name  of  person  responsible  for  exposure  and  clearing  of  find. 

13.  Name  of  recorder. 

14.  Date  of  recording  data  on  this  sheet. 

15.  Photograph   number.   If  no   photograph   is   made,   so   specify. 

16.  Location  of  sketch  (reference  to  notebook,  separate  sheet,  or  obverse  side 
of  feature  record). 


VIII.   EXCAVATION  AND  RECORDING  OF  SKELETAL  REMAINS 

The  purpose  of  this  section  is  to  describe  briefly  some  of  the  most  important 
aspects  of  exposing,  recording,  and  removing  burials.  Artifacts  and  features  associated 
with  burials,  when  taken  in  their  aggregate,  will  assist  in  the  definition  of  burial  com- 
plexes and  therefore  deserve  the  most  careful  attention  by  the  archaeologist.  All 
techniques  used  must  be  directed  toward  the  identification  and  recording  of  every  de- 
tail that  might  be  of  significance.  Burials  are  seldom  if  ever  haphazardly  interred  but 
reflect  the  mortuary  customs  of  the  group. 

A.   Types  of  interments3 

I.     Burial 

a.  Primary  burial — physical  remains   of  an   articulated  corpse 

1.  Fully  extended 

Dorsal  side   (Lillard,  Heizer  and  Fenenga,   1939:  PL   6b;   Wedel,   1941: 

PL  15b) 
Ventral   side    (Heizer   and   Fenenga,   1939:   PL    la;    Lillard,   Heizer   and 

Fenenga,  1939:  PL  5a.b,c;  PL  6a,c,d,e,f;   Heizer,  1949) 

2.  Semi-extended    (Lillard.   Heizer  and   Fenenga,   1939:   PL   27a;    Lillard   and 

Purves,  1936:  PL   1) 

3.  Semi-flexed  (Lillard  and  Purves,  1936:  PL  35;  Wedel,  1941:  PL  17c;  PL  18c) 

4.  Tightly  flexed 

Dorsal  side  (Lillard,  Heizer  and  Fenenga,  1939;  PL  16c;  PL  27c,d;  Lil- 
lard and  Purves,  1936:  PL  34) 

Ventral  side  (Lillard  and  Purves,  1936:  PL  2;  Orr,  1943:  Pis.  2,  5,  8, 
9,10,11) 

Right  side  (Heizer  and  Fenenga,  1939:  PL  lc;  Lillard,  Heizer  and  Fen- 
enga, 1939:  PL  16e.f;  Wedel,  1941:  PL  7a) 

Left  side  (Lillard  and  Purves,  1936:  Pis.  3  and  4;  Wedel,  1941:  PL 
14c,d;  PL  16a) 

5.  Sitting   (Smith  and  Weymouth,  1952:  PL   lh,i) 

b.  Secondary  burial — disarticulated  skeletal  parts.  The  result  of  stripping  or  al- 
lowing the  flesh  to  rot  off,  followed  by  collection  and  burial  of  the 
bundle  of  bones  (Treganza  and  Malamud,  1950:134).  Must  be  dis- 
tinguished from  primary  burials  disturbed  by  rodents  or  previous  ex- 
cavation. 

II.  Cremation 

a.  Primary   cremations — burned   in   place.   Large   size   of   burned   area   indicates 

corpse  cremated  in  grave    (Loud,   1918:354). 

b.  Secondary  cremations — redeposited  ashes.   Small  area   of  burned  remains  in- 

dicates corpse  cremated  elsewhere  and  ashes  placed  in  a  small  pit.  In 
the  Napa  Valley   area   cremated   bones   were   collected   and   placed   in 
stone  mortars  (Heizer  [ed],  1953b;  PL  41f)   and  in  parts  of  Southern 
California    cremated    remains    were    put    in    pottery    jars    and    buried 
(Heye,  1919). 
A  specialized  type  of  primary  burial  is  called  pre-interment  grave-pit  burning. 
Bones  may  show  scorching  and  charring  though  not  nearly  as  complete  as  in  crema- 
tion  (Lillard,  Heizer  and  Fenenga,  1939). 


3See  Committee  on  Archaeological  Terminology,  1941. 

62 


EXCAVATION   AND   RECORDING    OF    SKELETAL   REMAINS  63 

B.   Exposing  the  burial 

As  soon  as  a  burial  is  discovered,  knowledge  of  techniques  and  the  observance 
of  certain  precautions  will  materially  aid  in  proper  exposure.  All  the  possible  problems 
cannot  be  discussed  here;  the  individual  worker's  sense  and  ingenuity  may  be  relied 
upon  to  cope  with  special  contingencies. 

The  excavator  must  attempt  to  orient  himself  on  the  position  of  the  burial  as 
soon  as  it  is  discovered.  Since  the  skull  is  usually  highest,  it  will  be  most  often  dis- 
covered first  in  stripping  operations.  It  is  necessary  to  find  and  identify  several  points 
on  the  skeleton  to  determine  its  exact  location  and  position.  This  should  entail  as 
little  actual  exposure  as  possible  in  order  to  protect  the  burial  from  rough  handling. 
A  knowledge  of  the  shape  and  relative  position  of  the  major  bones  of  the  body  is 
necessary  for  identification  of  the  exposed  parts  (Fig.  11).  If  the  excavator  is  not 
familiar  with  these  through  handling  the  various  bones,  he  should  secure  an  inex- 
pensive booklet  as  a  guide  until  experience  renders  it  no  longer  useful  (Boots  and 
Shirley,  n.d. ;  Foster,  1931).  As  soon  as  the  beginner  has  identified  a  few  critical 
points  such  as  the  skull,  pelvis,  knees,  and  elbows,  he  can,  by  placing  his  own  body  in 
a  similar  position,  readily  visualize  the  probable  extent  and  dimensions  of  the  burial. 
This  should  be  done  before  further  exposure  is  attempted. 

One  of  the  most  satisfactory  methods  of  exposing  a  burial  is  by  blocking  it  out 
as  soon  as  the  position  and  extent  is  determined.  This  consists  of  leaving  the  burial 
embedded  in  its  matrix  on  a  pedestal  while  the  surrounding  dirt  is  cleared  away  and 
a  level  floor  established.  The  height  of  the  pedestal  will  be  variable  but  a  foot  is  about 
the  minimum.  This  not  only  gives  a  more  convenient  working  height  but  also  prevents 
loose  diit  from  drifting  back  onto  the  burial.  This  technique  may  not  always  be  feasi- 
ble; where  it  cannot  be  used,  good  exposures  are  still  possible.  A  word  of  warning 
must  be  inserted.  If  any  trace  of  a  pit  in  which  the  burial  was  placed  remains,  this 
must  be  preserved  and  then  the  pedestal  technique  cannot  be  used.  For  example,  bur- 
ials in  the  sterile  subsoil  of  a  mound  may  show  the  grave  pit  because  of  a  difference 
in  color  and  texture  between  the  mound  soil  and  the  subsoil. 

Burials  should  generally  be  exposed  from  the  top  downward.  There  are,  however, 
certain  exceptions  to  this  rule.  It  is  obviously  inefficient  to  be  continually  sweeping 
loose  dirt  over  previously  cleaned  areas.  To  avoid  this  it  is  advisable  to  expose  the 
central  areas  first,  especially  the  cavities  of  the  rib  cage,  abdomen,  and  pelvis.  Once 
these  are  cleaned,  it  will  be  time  to  expose  the  arms  and  legs  that  lie  on  the  outside  of 
the  burial.  Arms  and  legs  should  be  exposed  from  upper  to  lower,  the  hands  and  feet 
last.  These  consist  of  numerous  small  bones  that  are  easily  disturbed  after  they  have 
been  exposed. 

Certain  areas  within  a  burial  should  be  given  special  attention.  It  is  obvious 
that  non-perishable  items  of  shell,  bone,  and  stone  which  are  worn  as  ornaments, 
either  strung  or  on  clothing,  will  remain  after  the  perishable  items  have  disappeared. 
Therefore,  valuable  clues  may  be  gained  by  observing  the  exact  location  of  such  ob- 
jects at  special  places.  For  example,  necklaces  may  be  indicated  by  beads,  etc., 
found  around  the  neck  and  shoulders  and  upper  rib  cage,  headdress  ornaments 
around  the  skull,  wristlets  along  the  arm,  waistband  and  skirt  ornaments  in  and 
around  the  pelvic  cavity.  Ornaments  are  not  infrequently  placed  in  the  hands  and 
mouth,  and  these  areas  should  be  carefully  investigated.  One  item  often  not  recog- 
nized by  beginners  is  powdered  red  ocher,  which  is  occasionally  found  with  burials. 
In  this  form  the  red  ocher  stains  the  bones  a  dull  brick  red  color  and  may  stain  the 
soil  surrounding  the  bones.  Even  though  it  cannot  be  collected,  it  should  be  recorded 
as  a  burial  association. 

Complete  cremations   obviously   present   a   different   problem   to   the   excavator. 
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The  local  accumulation  of  ash  and  charred  wood  and  hone  usually  serves  to  delimit 
the  cremation,  and  careful  troweling  and  brushing  will  define  the  horizontal  limits  of 
the  cremation  in  the  surrounding  matrix.  Once  this  is  done,  a  vertical  profile  may 
be  obtained  by  cutting  down  in  the  middle  of  the  cremation,  exposing  a  side  view  and 
showing  the  depth  of  the  ash  and  charcoal  lens.  This  may  also  give  clues  to  the  exact 
cremating  procedure  if  relative  abundance  of  charcoal  or  bone  appears  at  different 
levels.  The  remains  of  a  cremation  must  be  scrutinized  carefully  to  see  if  carboniza- 
tion has  preserved  traces  of  normally  perishable  objects,  especially  wood.  Then  the 
ashes  must  be  sifted  carefully  in  a  screen  to  recover  artifacts  and  large  bone  frag- 
ments. 

Pre-interment  grave-pit  burning  offers  unique  opportunities  for  preserving  per- 
ishable material.  Baskets,  matting,  string,  cloth,  netting,  seeds,  and  wooden  arti- 
facts are  frequently  preserved  through  carbonization.  These  are  usually  found  slightly 
under  the  burial  and  can  be  identified  if  the  underlying  carbonized  layer  is  care- 
fully brushed.  Layers  of  baskets  and  matting  are  not  unusual,  but  only  the  top 
layer  can  be  exposed  until  the  skeleton  is  removed.  Such  remains  are  extremely 
fragile  and  should  not  be  exposed  until  the  skeleton  is  clean  and  ready  for  recording. 
For  preservation  of  such  material  see  section  XIII. 

If  burials  are  found  in  a  hard  matrix,  the  excavator  should  not  attempt  to  re- 
move the  hardened  materials  from  certain  fragile  areas  on  the  skeleton  while  it  is  in 
the  ground.  Such  regions  as  the  eye  sockets,  nasal  cavity,  ear  openings,  scapula,  and 
sacrum  are  easily  damaged  by  sharp  tools  and  can  best  be  cleaned  later.  Block  re- 
moval of  completely  articulated  burials  in  position  can  be  achieved  by  special 
techniques  (Orr,  1942  a:  Antle,  1940). 

Two  methods  of  removal  of  a  complete  burial  in  situ  have  been  developed  and 
successfully  employed  at  Berkeley.  In  the  first,  the  burial  is  partly  exposed  and  iso- 
lated on  a  block  or  pier  of  earth.  About  six  inches  beneath  the  bottom  of  the  grave, 
the  pier  is  cut  through  with  a  coarse  saw  or  long  butcher  knife.  Then  a  flat  sheet  of 
heavy  galvanized  tin  is  pushed  and  pulled  through  this  cut  to  form  the  base  for  the 
upper  part  of  the  pier  on  which  the  burial  lies.  The  insertion  of  the  iron  sheet  is 
difficult,  and  must  be  done  carefully  to  prevent  disturbance  of  the  bones.  If  the 
upper  sides  of  the  block  are  wrapped  around  with  wide  layers  of  sacking  and  tied 
with  string,  this  will  help  in  keeping  it  intact.  In  the  meantime  a  wooden  box  has 
been  constructed  about  eight  inches  deep  and  with  one  long  side  left  open.  The  skele- 
ton, still  encased  in  earth  and  resting  on  the  iron  sheet,  may  then  be  pushed  into  the 
box  and  the  side  board  nailed  on.  The  sacking  can  be  removed,  earth  packed  around 
the  sides  to  fill  any  holes,  and  the  skeleton  exposed  by  brushing  away  the  earth. 
After  the  exposure  is  completed,  the  block  of  earth  may  be  saturated  with  dilute 
acetone-celluloid  or  gasoline-paraffin.  Such  boxes  containing  skeletons  are  useful  for 
museum  displays  or  to  demonstrate  to  students  burial  position  or  method  of  exposure 
of  a  burial. 

A  second  method  was  once  employed  to  remove  the  ceremonial  burial  of  a  bear 
encountered  in  a  prehistoric  cemetery  at  site  CCo-138  (cf.  Heizer  and  Hewes,  1940: 
PI.  1).  The  bones  were  first  fully  exposed.  Next,  a  careful  scale  drawing  of  the  burial 
was  made  on  a  large  sheet  of  cross-section  paper  (the  scale  used  was  one-half  actual 
size).  Then,  at  each  end  of  the  long  axis  of  the  skeleton  a  datum  stake  was  set  up. 
These  two  stakes  were  of  equal  height,  and  a  stout  wire  was  extended  between  them 
over  their  tops.  Employing  this  leveled  wire  as  a  datum  plane,  the  elevation  of  each 
end  of  every  visible  bone  was  determined,  and  these  measurements  were  recorded. 
After  the  burial  was  photographed,  the  bones  were  taken  up  and  marked  as  right  or  left 
side.  The  field  crew  then  spent  several  evenings  reconstructing  the  burial  within   a 


EXCAVATION   AND    RECORDING    OF    SKELETAL   REMAINS  65 

box.  When  completed,  it  was  taken  to  the  museum  in  an  expedition  truck.  This  method 
has  an  advantage  over  the  technique  of  removal  in  situ,  since  the  box  is  not  so  heavy; 
it  is,  however,  much  more  time-consuming.  Any  boxes  made  to  receive  skeletons 
should  be  screwed  together  and  reinforced  with  angle  irons. 

C   Burial  records 

Sketching  the  burial  often  presents  a  serious  problem  to  beginning  students.  A 
sketch  is  never  omitted,  although  the  amount  of  detail  may  vary  according  to  the 
time  available  and  the  skill  of  the  recorder.  In  general  the  best  criterion  is  that  the 
sketch  must  be  as  complete  and  accurate  as  time  and  skill  permit.  Anyone  can  sketch 
a  burial  and  an  archaeologist  must  strive  to  overcome  lack  of  formal  training  and 
artistic  ability  by  patience  and  practice.  Anatomically  correct  sketches  are  prefer- 
able to  stick  figures.  These  can  be  done  regardless  of  drawing  ability  by  sitting  down 
in  a  position  where  a  good  view  of  the  burial  is  obtained  and  drawing  each  bone 
exactly  as  it  appears  to  the  sketcher  from  that  position,  attempting  to  reproduce  per- 
spective by  relative  size.  The  use  of  deep  shading  and  hachuring  tends  to  obscure  the 
drawing.  It  must  be  emphasized  that  the  sketcher  must  make  the  drawing  from  one 
position  only,  for  the  perspective  will  change  with  different  views.  All  artifacts  are 
sketched  in  and  also  labeled,  either  by  numbers  or  in  the  margin.  An  arrow  desig- 
nating magnetic  north  must  appear  in  the  sketch.  The  most  convenient  place  for  the 
sketch  is  on  the  coordinate  ruled  back  of  the  burial  record  sheet. 

Although  it  is  true  that  the  sketch  and  photographs  somewhat  duplicate  each 
other,  it  should  be  obvious  that  no  one  can  be  certain  of  the  photograph  until  it  is 
developed  and  printed,  Also  small  details  and  especially  artifacts  are  often  difficult 
to  identify  in  burial  photographs  taken  under  adverse  conditions.  These  can  be 
easily  identified  on  the  sketch  and  form  a  valuable  supplement  to  the  photographs. 

The  accompanying  burial  record  sheet  contains  entries  for  the  various  items 
of  pertinent  information  usually  deemed  necessary  for  complete  recording  of  a 
burial.  A  brief  explanation  and  guide  to  the  use  of  this  record  form  according  to 
the  numbered  entries  follow. 

1.  By  site. 

2.  Name  and/or  number. 

3.  Pit  or  trench,  etc. 

4.  Feet  and  inches  by  direction  (ex.  50'  8"  N,  18'  4"  W).  Use  nearest  datum 
measuring  to  a  point  on  burial — usually  the  skull. 

5.  In  inches  to  center  of  burial. 

6.  See  section  on  laying  out  site.  Often  measured  to  skull. 

7.  Designate  burial  stratum  if  it  occurs. 

8.  Type  of  soil  around  burial   (ex.  shell  midden,  midden,  sterile,  etc.). 

9.  Poor,  fair,  good,  excellent. 

10.  Delete  inappropriate  one,  only  a  rough  count  needed. 

11.  Leave  blank  unless  certain.  Refer  to  page  69. 

12.  Leave  blank  unless  certain.  Refer  to  page  69. 

13.  Only  obvious  and  striking  features. 

14.  See  page  62. 

15.  See  page  62. 

16.  See  page  62. 

17.  Insert  side  or  check  appropriate  blank:  give  facing  direction. 

18.  Refers  to  the  direction  in  which  the  head  lies  in  relation  to  a  line  between 
the  skull  and  center  of  the  pelvis. 

19.  The  two  largest  dimensions  at  right  angles. 

20.  List  artifacts  and  features. 
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1.  Bur.  No. 2.  Site 3.  Excavation  unit_ 

4.  "Location of  datum to 


5.  Depth  from  surface 6.  Depth,  from  datum  plane to 

7.  Stratification 

8.  Matrix 9.  Condition 

10.  Bones  absent  (or  present) 


11.  Sex  12.  Age 


13.  Pathology_ 


14.  Type  of  disposal_ 

15.  Position  of  body 


16.  Left  side  Right  side Back Face Sitting_ 

17.  Position  of  head side back, face,  facing 


18.  Orientation 19.  Size  of  grave_ 

20.  Associated  objects  (itemize) 


21 .  Remarks 


22.  Exposed  by 23.  Recorded  by_ 


24.  Photo 25.  Sketch 26.  Date_ 


EXCAVATION   AND   RECORDING    OF    SKELETAL   REMAINS  67 

21.  Anything  not  covered  above  and  considered  pertinent,  such  as  disturbed 
burials,  etc. 

22.  Give  full  name. 

23.  Give  full  name. 

24.  Enter  photo  number,  see  section  on  photography. 

25.  Indicate  whether  on  reverse  or  separate  sheet. 

26.  Date  recorded. 

D.   Removing  the  burial 

After  the  burial  is  exposed,  recorded,  and  photographed,  it  should  be  removed 
in  order  to  safeguard  the  skeleton  and  associated  artifacts.  Recording  and  labeling  of 
artifacts  are  covered  in  section  VI.  Some  techniques  for  the  care  of  the  bones  will  be 
discussed  here. 

Wooden  boxes,  made  to  size,  are  the  ideal  containers  for  skeletons  both  in  the 
field  and  in  shipment  to  the  laboratory.  They  afford  far  more  protection  than  do  card- 
board cartons  and  they  do  not  fall  apart  when  they  get  damp.  Once  made,  they  will 
last  for  ten  years  of  field  work.  The  ends  should  be  made  of  i/o-inch  or  ^-inch  stock, 
the  sides,  top,  and  bottom  of  %-inch  stock.  Experience  has  shown  that  the  following 
inside  measurements  are  adequate  for  the  skeletons  of  normal  adults:  24  inches  long, 
9  inches  wide,  S1/^  inches  deep.  A  number  of  smaller  boxes  should  be  provided  to  care 
for  the  skeletons  of  children  and  fragmentary  or  partial  skeletons. 

The  burial  number,  skeleton  catalogue  number,  or  other  pertinent  data  should  be 
painted  on  the  box.  Cards  tacked  or  glued  to  the  box  are  frequently  lost  in  transporta- 
tion. To  be  on  the  safe  side,  it  is  well  to  stick  a  tag  inside  the  foramen  magnum  or  tie 
one  to  one  of  the  long  bones  as  well. 

Long  bones  should  be  wrapped  separately  in  sheets  of  newspaper.  The  cranium, 
the  mandible,  the  vertebra,  fragmentary  bones,  and  the  bones  of  each  hand  and  foot 
should  be  placed  in  separate  paper  bags  and  labeled  (e.g.,  bones  of  left  hand,  burial 
No.  12,  site  Sol-52).  This  will  ensure  against  the  loss  of  small  bones,  teeth,  fragments, 
etc.  The  use  of  shredded  paper  is  a  nuisance  both  in  the  field  and  in  the  laboratory. 
Crumpled  newspaper  provides  adequate  protection,  is  easily  obtained,  and  readily 
disposed  of. 

In  packing,  the  cranium  should  be  placed  at  one  end,  the  heavy  long  bones 
packed  next,  and  the  lighter  bones  placed  on  top.  These  recommendations  apply,  of 
course,  to  skeletal  material  which  is  in  a  fairly  good  state  of  preservation.  Bones 
which  are  friable  or  wet  require  some  attention  in  the  field  and  this  will  be  discussed 
elsewhere. 

Care  must  be  taken  in  removing  the  bones  from  the  matrix  to  avoid  breakage. 
This  is  best  accomplished  by  undercutting  each  bone  with  a  trowel  and  lifting  it  all  at 
once.  The  bones  on  top  must  be  removed  first.  Gradual  and  over-all  pressure  is  nec- 
essary on  the  larger  bones  to  prevent  snapping.  Each  bone  is  scraped  as  clean  as 
possible  as  it  comes  out  and  the  dirt  is  left  in  the  burial  pit.  Any  indication  of  beads 
or  other  small  artifacts  will  mean  that  this  dirt  must  be  screened  before  it  is  thrown 
away.  The  skull  and  pelvis  are  most  difficult  to  remove  and  must  be  handled  with 
great  care. 

If  time  and  water  are  available,  bones  may  profitably  be  washed  in  the  field.  If 
the  matrix  is  hard  and  calcareous,  it  can  often  be  removed  much  more  easily  immedi- 
ately after  exposure  than  after  it  has  dried.  A  tub  or  bucket  of  water,  brushes,  small 
dull  knives,  and  ice  picks  are  usually  sufficient  to  clean  the  bones  in  the  field.  Each 
skeleton  must  be  kept  separated  to  avoid  mixing.  Drying  is  best  done  on  screens  to 
facilitate  drainage  and  in  the  shade  to  prevent  cracking  and  peeling. 
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Skull  - 


Mandible 

-Clavicle  - 
- Scapula  - 

■  Sternum  - 
-  Ribs  — 


-  Humerus - 
•  Vertebrae - 


■  Radius  - 
•  Sacrum 


Pelvis - 

Ulna- 

-  Wrist  ■ 

-Hand- 


■  Femur- 


Patella 


-Tibia 


•  Fibula- 


■Ankle 
-Foot- 


Figure  11.  Bones  of  the  skeleton 
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Unless  a  complete  field  laboratory  is  set  up,  there  is  little  purpose  in  mending 
broken  bones  in  the  field.  Very  brittle  and  friable  bone  can  be  strengthened  for  ship- 
ment by  applying  several  coats  of  very  thin  cellulose  dissolved  in  acetone.  If  possible, 
the  bones  should  be  clean  and  dry  before  this  is  done,  since  this  type  of  binding  is 
markedly  less  satisfactory  on  damp  material  (Bentzen,  1942;  Lewis  and  Kneberg,  n.d.). 

Aging,  sexing,  and  noting  pathology  on  a  skeleton  are  more  certain  after  the  bones 
have  been  removed  and  the  critical  points  examined  by  handling. 

E.  Aging  and  sexing  skeletal  materials 

Aging. — It  is  possible  to  estimate  the  approximate  age  of  a  burial  by  examination 
of  the  skeletal  development,  if  the  skeleton  is  in  reasonable  condition.  The  age  group- 
ings listed  below  are  given  as  one  example  of  age  divisions;  the  student  should  consult 
the  works  of  Hooton  (1946),  HrdliCka  (1948),  Stewart  (1934),  Todd  (1920-1921), 
Todd  and  Lyon  (1925),  if  more  accurate  groupings  are  desired. 

Age  groups. — 1.  Infant  (birth  to  3  yrs.)  :  to  complete  eruption  of  deciduous 
dentition. 

2.  Young  child  (3  yrs.  to  6  yrs.)  :  from  complete  deciduous  dentition  to  eruption 
of  first  permanent  teeth,  usually  first  molars. 

3.  Older  child  (6  yrs.  to  12-13  yrs.)  :  from  first  eruption  of  permanent  dentition 
to  eruption  of  second  molars.  No  long  bone  epiphyses  united  as  yet. 

4.  Adolescent  (13  yrs.  to  18  yrs.)  :  from  eruption  of  second  molars  to  eruption  of 
third  molars.  This  is  quite  variable  and  the  end  of  this  period  should  show  almost  all 
epiphyses  joined  to  the  long  bones  except  the  head  of  the  humerus,  lower  end  of  radius 
and  ulna,  and  the  upper  crest  of  the  pelvis. 

5.  Sub-adult  (18  yrs.  to  21  yrs.)  :  the  third  molar  may  be  erupting  and  the  epiph- 
yses mentioned  above  united.  Closure  of  the  sagittal  suture  of  the  skull  begins  near 
the  end  of  this  period. 

6.  Young  adult  (21  yrs.  to  35  yrs.)  :  all  epiphyses  except  the  medial  end  of  the 
clavicle  are  united.  This  latter  unites  within  this  period.  The  sagittal  suture  is  usually 
closed  near  the  end  of  this  period.  Other  sutures  show  beginning  of  closure. 

7.  Middle-aged  adult  (36  yrs.  to  55  yrs.)  :  cranial  sutures  show  marked  closure 
and  some  obliteration.  In  California  tooth  wear  is  marked  and  some  teeth  are  usually 
lost.   This  will  probably  include  the  largest  group  of  adult  burials. 

8.  Old  adult  (56  yrs.  to  75  yrs.)  :  all  sutures  very  advanced  and  many  obliterated. 
Tooth  wear  is  excessive  and  few  teeth  remain  at  death.  Pubic  symphysis  shows 
marked  erosion  of  surface. 

9.  Very  old  adult  (over  76  yrs.)  :  very  few  skeletons  will  fall  into  this  group.  All 
sutures  are  obliterated  and  teeth  will  probably  be  entirely  lacking. 

Sexing. — Determination  by  a  trained  observer  of  sex  in  adult  skeletal  material  can 
be  accurate  in  80  to  90  percent  of  all  complete  burials.  Subadult  specimens  can  so 
rarely  be  accurately  determined  that  such  attempts  will  be  misleading.  The  regions  giv- 
ing the  most  reliable  results  are,  in  order  of  their  importance:  the  pelvis,  the  skull,  the 
major  long  bones.  In  every  known  sex  criterion  there  is  a  gradual  transition  from 
hyperfeminine  to  hypermasculine  expression  with  the  middle  ground  indeterminate 
as  to  sex.  Since  it  is  not  uncommon  to  find  typically  feminine  characters  in  an  other- 
wise masculine  skeleton  and  vice  versa,  determination  of  sex  depends  on  the  prepon- 
derance of  traits  characteristic  of  one  or  the  other  sex  in  each  individual.  The  primary 
rule  in  determination  is  to  assess  as  many  characters  as  possible  before  making  a 
judgment. 


70 


GUIDE  TO  ARCHAEOLOGICAL  FIELD  METHODS 


Subpubic  arch 

Greater  sciatic  notch 

Acetabulum 

Pelvic  inlet 

Pelvic  wings  (ilia) 

Sacrum 

Muscular  impressions 

Ischium-pubis  index 


Supraorbital  ridges 
Mastoid  process 
Occipital  crest 
Malars 

Supramastoid  crests 
Mandible 


Muscle  attachments 
Femur  head  diameter 

Articular  ends  of 
bones 


Pelvic  Sex  Characteristics 
Male 
Narrow 
Narrow,  deep 
Large 

Small,  narrow 
Large,  vertical 
Long,  narrow 
Strong,  heavy 
Small 

Cranial  Sex  Characteristics 
Male 


Large,  well 
developed 


Long  Bone  Sex  Characteristics 
Male 
Larger,  rougher 
Generally  more  than 
46  mm. 


Larger 


Female 
Broad,  diverging 
Broad,  shallow 
Small 

Large,  broad 
Small,  flaring 
Short,  broad 
Light,  smooth 
Large 

Female 


Smaller,  less 
developed 


Female 
Smaller,  smoother 
Generally  less  than 
46  mm. 

Smaller 


Without  further  information  it  is  not  feasible  to  attempt  sexing  on  the  basis  of 
the  brief  checklist  given  here.  Since  accurate  sex  determination  is  largely  based  on  ex- 
perience, it  is  advisable  to  handle  numerous  specimens  of  known  sex.  If  this  is  not  pos- 
sible, the  student  must  at  least  study  drawings  of  skeletal  material,  mainly  of  the 
pelvis,  found  in  all  good  anatomy  texts  and  take  into  the  field  some  illustrations  of 
osteological  sex  differences.  Further  information  on  sex  characteristics  of  bones  may 
be  gotten  from  the  works  of  Heyns  (1947),  Hooton  (1946),  Hrdlicka  (1947),  Krog- 
man  (1939),  Washburn  (1948),  Brooks  (1955),  Stewart  and  Trotter  (1954),  Stewart 
(1954). 


IX.  STRUCTURAL  REMAINS 

Structural  remains  are  uncommon  in  Central  California  archaeology,  but  be- 
cause of  their  rarity  they  are  important,  and  the  excavator  should  be  ever  watchful  for 
them. 

Structural  features  in  California  fall  into  two  types,  each  to  be  handled  in  its  own 
way.  The  most  common  and  only  aboriginal  type  is  the  wooden  structure  of  which 
house  postholes,  interior  pit  excavations,  and  hearths  are  usually  the  sole  remains.  The 
adobe,  stone,  or  wood  surface  structure  of  the  historic  period  is  the  second  type  of 
architectural  remain. 

Before  excavation  in  any  area,  the  excavator  should  investigate  the  ethnological 
building  types  (cf.  Krause,  1921;  Barrett,  1916;  Kroeber,  1925a;  McKern,  1923; 
Merriam,  1955).  During  the  excavation,  the  remains  of  aboriginal  structures  may  be 
indicated  by  a  house  pit  depression  in  the  surface  of  the  site,  by  the  discovery  of  a 
hard-packed  dirt  floor,  by  the  discovery  of  the  postholes  themselves,  by  the  unearthing 
of  a  central  hearth,  and  by  the  finding  of  a  stratum  of  refuse,  rootlets,  or  ash.  When 
any  of  these  features  are  present,  special  care  should  be  taken  in  excavation.  A  trowel 
is  recommended  to  carry  on  further  work.  After  the  hard-packed  floor  of  the  house  has 
been  located,  it  should  be  cleared  carefully  with  small  hand  tools  (whisk  broom  and 
trowel).  Postholes  should  be  cleaned  with  special  care.  A  structural  feature  of  this 
type  should  be  photographed  in  the  early  morning  light  when  the  shadows  within 
the  postholes  are  heaviest.  The  floor  plan  of  a  structural  feature  should  be  re- 
corded with  great  care,  for  excavation  destroys  all  data.  It  is  recommended  that  the 
posthole  pattern  and  floor  plan  be  drawn  to  scale  on  graph  paper.  The  depth  of  each 
hole,  its  diameter,  and  the  distance  between  holes  should  be  measured  and  noted,  as 
well  as  the  distance  between  specific  house  posts  and  any  correlated  features  such  as  a 
hearth,  storage  pit,  or  doorway.  In  Californian  sites,  house  floors,  when  encountered, 
are  often  only  partial — later  aboriginal  or  burrowing-rodent  activity  having  destroyed 
a  portion  of  them.  Published  references  to  archaeological  structural  remains  occurring 
in  California  are  Wedel  (1941) ,  Woodward  (1938),  Strong  (1935b) ,  Olson  (1930:20), 
Harrington  (1948),  Orr  (1951). 

Superior  techniques  employed  in  the  excavation  of  structural  remains  have  been 
carried  out  in  the  Southeastern  United  States.  For  examples  of  this  type  of  excavation 
see  Webb  (1938,  1941)  and  Webb  and  Dejarnette  (1942).  W.  D.  Strong  (1935a:73- 
74)  has  detailed  the  methods  of  Nebraska  earth  lodge  excavation. 
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X.  RECOVERY  AND  SIGNIFICANCE  OF  UNMODIFIED 
FAUNAL  REMAINS 

A  usual  problem  facing  the  archaeologist  is  the  collection  of  unmodified  animal 
bone  and  shell  and  the  identification  of  genera  and  species.  This  information  is  needed 
to  determine  the  diet  of  the  former  inhabitants  of  the  site,  to  verify  the  nature  of  the 
economy,  and  to  supply  data  from  which  the  season  of  occupancy,  the  hunting  range, 
religious  taboos,  or  other  cultural-faunal  associations  may  be  inferred.  Changes  in  the 
local  fauna  are  frequently  indicated;  white  settlement  has  already  caused  the  disap- 
pearance of  numerous  species  found  in  aboriginal  sites  (cf.  Morse,  1925).  The  ar- 
chaeological faunal  collections  will  therefore  become  increasingly  important  to  zoolo- 
gists in  the  study  of  former  animal  life  and  of  the  pathology  and  variation  within 
species  (cf.  Gilmore,  1947;  Heizer  and  Cook,  1956). 

G.  K.  Neuman  (in  Cole  and  Deuel,  1937:265-268)  presents  a  typical  analysis  of 
the  faunal  remains  from  a  site.  The  occurrence  of  extinct  faunal  remains  with  Folsom 
points  was  responsible  for  the  recognition  of  the  antiquity  of  the  artifacts  and  the  en- 
suing discoveries  of  other  early  cultures.  The  hitherto  unknown  existence  of  bison  in 
Illinois  and  their  limited  sojourn  there  was  revealed  by  faunal  associations  with  cer- 
tain aboriginal  cultures.  Howard  (1929:378-384),  by  a  study  of  the  avifauna  of  the 
Emeryville  shellmound  site,  was  able  to  reach  some  important  conclusions  concerning 
its  year-round  occupation  and  to  gain  insight  into  various  hunting  activities  of  the  in- 
habitants (cf.  Clark,  1952:25-28,  38).  Molluscan  remains  are  of  prime  importance  in 
determining  trade  routes  and  cultural  relationships  (of.  Brand,  1938).  From  these  few 
examples  it  is  apparent  that  unmodified  vertebrate  and  invertebrate  remains  can  make 
important  contributions  both  to  the  archaeologist  and  zoologist.  Such  possibilities 
justify,  indeed  necessitate,  the  proper  collection  and  preservation  of  these  remains. 
Hough's  valuable  paper  (1930)  on  ancient  Pueblo  subsistence  was  written  on  the 
basis  of  archaeological  collections.  As  examples  of  successful  attempts  to  see  the  cul- 
tural significance  of  faunal  remains  from  archaeological  sites,  the  reader  is  referred  to 
the  accounts  of  McGregor  (1941:255-260,  276-277),  Hibben  (1937),  Brooks  (1956), 
White  (1952,  1953a,  1954,  1955),  Coon  (1951,  1952),  Garrod  and  Bate  (1937:139- 
142).  Some  progress  has  been  made  in  computing  the  amount  of  meat  available  for 
food  on  the  basis  of  osseous  remains  in  refuse  deposits  (Cook  and  Treganza,  1947; 
White,  1953b).  See  also  Watson  (1955). 

All  bone  found  during  the  excavation  of  a  site  should  be  examined  carefully  for 
any  evidence  of  workage.  It  is  usually  sufficient  to  save  only  those  unmodified  pieces 
which  retain  an  articular  end  or  some  distinctive  feature  which  would  permit  identifi- 
cation. Medial  fragments  or  splinters  can  be  discarded  unless  some  special  analysis  is 
to  be  made  of  midden  contents  by  weight  or  volume.  Tips  of  tines  are  essential  for  the 
generic  indentification  of  antlered  animals.  Shells  to  be  kept  for  identification  should 
be  as  complete  as  possible. 

If  the  midden  is  of  sufficient  depth,  it  is  desirable  to  collect  the  unmodified  bone 
from  each  excavation  unit  by  specified  levels,  usually  six  or  twelve  inches  deep.  Col- 
lections thus  made  will  permit  recognition  of  changes  in  frequency  of  bones  and  of 
species  used  so  that  if  there  has  been  an  alteration  in  the  dietary  pattern,  this  can  be 
determined.  In  shellmounds  a  representative  sample  of  the  midden  should  be  taken  at 
adequate  horizontal  intervals.  It  is  possible  that  some  faunal  change  may  be  repre- 
sented or  that  a  shift  occurred  in  the  diet  or  economy  during  the  occupation  of  the  site. 
R.  Greengo  (1951)  has  made  a  careful  analysis  of  the  types  and  quantity  of  molluscan 
species  in  a  number  of  California  coast  shellmounds.  He  was  able  to  show  that  mussels 
(Mytilus)  and  oysters  (Ostraea)  were  abundantly  used  in  the  earlier  periods  of  occu- 
pation on  the  shores  of  San  Francisco  Bay,  and  that  clam  (Macoma)  was  preferred  by 
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the  later  inhabitants  (ibid.,  Fig.  1).  In  a  review  of  data  from  non-California  coastal 
areas  he  showed  that  changes  through  time  of  mollusk  species  in  midden  deposits  have 
occurred  in  Florida,  the  Baltic  area,  and  farther  north  along  the  Pacific  Coast  of 
British  Columbia  (ibid.,  pp.  13-14).  Since  such  changes  in  food  habits  may  reflect 
either  cultural  preference  or  changes  in  natural  conditions  favoring  one  or  another 
molluscan  species,  such  observations  furnish  important  indications  of  past  environ- 
mental conditions  during  the  time  of  human  occupancy  (cf.  Morrison,  1942). 

The  archaeologist  can  seldom  make  the  necessary  identifications,  though  the  illus- 
trated type  of  field  key  prepared  by  Brainerd  (1939)  is  useful  to  give  a  general  idea 
of  the  animals  found.  Valuable  suggestions  for  identification  of  faunal  remains  and 
principles  involved  in  determining  the  number  of  animals  represented  are  given  by 
Lawrence  (1951),  Leroi-Gourhan  (1952),  and  Cornwall  (1956).  It  is  customary  to 
seek  the  aid  of  a  qualified  zoologist  or  conchologist  for  exact  identifications.  The  bones 
should  first  be  cleaned  by  washing  or  brushing.  To  aid  in  the  handling  of  the  large 
quantity  of  bone  acquired  in  excavating,  the  Archaeological  Survey  has  prepared  an 
Unmodified  Animal  Bone  slip  (see  p.  73).  Molluscan  remains  can  be  handled  in  the 
same  way.  Each  lot  (usually  a  level  bag)  is  given  a  catalogue  number.  To  avoid  con- 
fusion in  the  identification,  each  bone  in  a  particular  lot  should  be  given  a  different 
letter  (e.g.,  No.  134-A,  134-B,  etc.,  etc.).  The  site  should  be  located  exactly  to  allow 
the  classifier  to  check  on  the  area  from  which  the  material  was  collected.  The  material 
can  then  be  packed  and  sent  to  the  classifier,  who  can  record  his  findings  on  the  back 
of  the  slip.  Upon  the  return  of  the  collection,  the  slips  can  be  filed  and  will  then  form 
a  permanent  record  of  the  animals  found  archaeologically  in  a  certain  area. 

The  frequency  of  faunal  remains  in  the  site  and  any  unusual  feature  about  the 
bone  or  its  association  should  be  noted  under  "Remarks."  A  short  description  of  the 
ecology  of  the  region  limits  the  range  of  possible  species  present.  Gilmore  (1946)  and 
Hargrave  (1938)  present  additional  suggestions  which  would  aid  the  zoologist  in  his 
identification. 


XI.  STRATIGRAPHY 

The  recognition  and  definition  of  stratigraphy  in  aboriginal  deposits  is  one  of  the 
more  important  aspects  of  excavation  (Wissler,  1946).  It  is  through  the  recognition 
of  stratigraphic  differences  within  a  site  and  assigning  time  differences  to  cultural  dif- 
ferences between  sites  that  the  sequential  cultural  history  of  an  area  is  derived.  Strati- 
graphy may  be  demonstrated  in  several  ways  with  the  use  of  unrelated  sets  of  data. 
Techniques  vary  according  to  the  nature  of  the  materials  available.  In  rare  instances, 
stratigraphy  in  California  sites  may  be  so  obvious  as  to  be  seen  in  the  field,  but  more 
frequently  it  becomes  apparent  only  through  a  physical  or  chemical  segregation  of  the 
materials  recovered  after  completion  of  the  excavation. 

True  stratification  which  is  visible  and  apparent  takes  the  form  of  a  series  of 
layers  or  levels  which  were  laid  down  successively  through  time  in  an  archaeological 
deposit  (Haury,  1955).  These  levels,  or  strata,  may  be  deposited  by  human  action  or 
by  natural  forces  as,  for  instance,  a  layer  of  volcanic  ash  which  may  have  interrupted 
the  casual  accumulation  of  living  debris  and  trash,  or  a  sod  layer  with  humus  stain 
which  indicates  a  period  of  abandonment  with  later  occupation.  Where  a  deposit  is 
stratified,  each  layer,  as  soon  as  it  is  recognized,  is  labeled  on  the  trench  wall  by  pin- 
ning (with  a  nail)  a  tag  on  the  layer.  These  will  serve  as  guides  while  continuing  the 
excavation  and  when  recording  the  section  in  the  notebook  or  stratigraphy  record 
(p.  76 ) .  Layers  are  first  numbered  in  serial  order  as  they  emerge  to  light,  but  when 
the  analysis  is  written  for  publication  the  order  of  description  will  be  reversed,  since 
the  sequential  order  of  events  will  begin  with  lowest  (and  earliest)  layer  and  proceed 
to  the  uppermost  (and  latest)  level  (Wheeler,  1947). 

The  actual  stratigraphy  must  then  be  recorded  on  paper.  If  the  section  to  be 
recorded  is  a  small  one,  such  as  the  side  wall  of  a  pit,  the  notebook  or  reverse  of  the 
8%  by  11-inch  stratigraphy  record  (square-ruled)   will  serve. 

For  recording  stratification  with  accuracy,  the  following  materials  will  be  useful : 
square-ruled  paper  (usually  10  squares  to  the  inch),  drawing  board,  ruler,  white 
string,  6-inch  nails,  pegs  or  steel  pins,  measuring  tape,  plumb  bob  and  line  level.  The 


Line  level 

string  is  run  horizontally  across  the  face  of  the  exposure,  is  stretched  taut  and  leveled 
with  the  line  level  (see  illustration  above).  A  tape  stretched  alongside  the  string  aids 
materially  in  locating  points.  Then  at  intervals  of  one  or  two  feet,  vertical  measure- 
ments above  and  below  the  level  string  are  taken  and  the  layers  sketched  to  scale  on 
the  paper.  Measurements  above  the  string  enable  plotting  the  profile  of  the  surface  (for 
photo  of  this  technique  see  Kenyon,  1953 :P1.  11).  A  convenient  scale  is  V2-inch  to 
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the  foot,  though  the  scale  used  may  be  altered  to  suit  the  situation.  Each  layer  is  de- 
scribed as  to  color,  content,  unusual  features,  etc.,  in  the  notebook  and  cross-refer- 
enced with  the  drawing.  Excellent  accounts  of  recording  stratification  are  given  by 
Wheeler  (1954:54-61),  Atkinson  (1946:  154,  166-170)  and  Kenyon  (1953:122-132). 

Stratigraphy  is  a  tool  whereby  the  archaeologist  seeks  to  obtain  two  things: 
(1)  evidence  of  cultural  change  and  (2)  time  differences  (chronology)  which  may  be 
either  relative  or  absolute  (cf.  Clark,  1947:Chap.  5).  The  accomplishment  of  either 
requires  various  approaches. 

Changes  in  custom  may  be  detected  in  the  differences  that  appear  in  the  artifac- 
tual  and  non-artifactual  aspects  of  a  deposit  as  they  occur  from  the  surface  to  the 
bottom  of  the  site.  A  shift  in  human  economy  may  also  be  detected  upon  examina- 
tion of  the  organic  refuse  such  as  animal  and  plant  remains. 

The  actual  organic  and  inorganic  constituents  of  a  deposit  and  the  position  they 
bear  to  one  another  form  part  of  the  cultural  and  physical  history  of  the  site.  Features 
such  as  ash  and  shell  lenses  or  house  floors  all  contribute  to  a  better  appraisal  of  the 
content  of  an  aboriginal  culture.  Such  features  are  best  observed  and  recorded  from 
the  side  walls  of  long  trenches  and  test  pits.  Stratigraphic  data  of  this  nature  should 
be  recorded  in  scale  drawings.  In  the  long  trenches  at  Buena  Vista  Lake  sites  Strong 
and  Wedel  were  able  to  record  directly  the  visible  profiles  by  devising  a  "stratagraph" 
(Stirling,  1935:  PI.  10). 

If  a  cultural  sequence  is  determinable  for  any  given  site,  it  may  be  extended  to 
other  sites  in  the  immediate  area.  Demonstrations  of  this  technique  employing  both 
surface  and  excavated  cultural  materials  are  to  be  found  in  papers  published  by 
Kroeber  (1916),  Spier  (1917),  Vaillant  (1937),  Nelson  (1916  b),  Ford  (1938),  and 
Olson   (1930). 

The  use  of  dated  historical  materials  occurring  in  an  archaeological  context 
may  be  of  the  utmost  importance  in  developing  a  cultural  sequence.  With  the  aid  of 
such  dated  objects,  a  departure  into  the  past  can  be  made  from  an  absolute  point  in 
time.  For  California  the  value  and  demonstration  of  such  a  method  may  be  found  in 
papers  by  Heizer  (1941  a,  1941  b)  and  Beardsley  (1949).  Elsewhere  in  North  Amer- 
ica this  approach  has  yielded  valuable  results  as  inspection  of  the  papers  by  Strong 
(1933,  1936,  1940),  Wedel  (1936),  Vaillant  (1938),  Steward  (1942),  and  Parsons 
(1940)    will  show. 

In  working  with  stratigraphic  deposit,  it  is  assumed  the  "Law  of  Superposition" 
is  valid.  That  is,  the  deepest  deposits  are  the  oldest  and  the  surficial  levels  are  younger. 
As  a  note  of  caution,  there  have  been  specific  instances  in  archaeology  when,  as  a  result 
of  unusual  circumstances,  this  law  has  failed  (Hawley,  1934;  Crabtree,  1939).  When 
disturbed  stratigraphy  results  from  intrusive  burials  or  storage  pits,  however,  some 
physical  evidence  can  generally  be  detected. 

Judicious  use  of  the  typological  approach  (see  section  XV)  may  also  yield  in- 
dications of  temporal  sequence.  No  student  of  archaeology  will  be  wasting  his  time 
by  reading  the  works  of  Petrie  (1899,  1901,  1904),  Uhle  (1903),  Kidder  (1924), 
Willey  (1945),  Clark  (1947:  Chap.  5),  and  Lothrop  (1941:183-199). 

A.     Soil  and  soil  profiles 

Specialists  in  paleobotany  ("pollen  experts"),  diatoms,  glacial  varves,  and  tree 
rings  have  been  especially  helpful  in  constructing  absolute  and  relative  chronologies 
by  analyzing  materials  from  archaeological  deposits.  Thus  far,  diatoms  and  tree  rings 
are  not  useful  in  California  archaeology.  Here,  a  new  method  is  being  attempted  by 
chemical  analysis  of  human  bones  from  archaeological  sites.  Preliminary  reports  on 
this  method  are  now  published  (see  citations  in  section  XXC2  below). 
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By  analysis  of  stratigraphic  midden  samples,  some  progress  has  been  made  to- 
ward obtaining  insight  into  aboriginal  human  ecology. 

Whether  or  not  the  individual  is  equipped  to  analyze  his  specimens,  soil  samples 
should  be  collected  from  every  site  excavated.  Enough  samples  should  be  secured  so 
that  the  peripheral  and  central  portions  of  the  site  are  well  represented  (cf.  Treganza 
and  Cook,  1948) .  The  ideal  sample  is  a  controlled  column  about  four  inches  square, 
extending  as  deep  as  the  cultural  deposit.  In  addition,  a  sample  of  the  submound  or 
base  should  be  taken.  Before  the  sample  is  taken,  the  area  selected  should  be  shaved 
down  to  as  near  a  smooth  and  vertical  face  as  possible.  This  makes  sampling  more  ac- 
curate and  possible  stratigraphy  can  be  detected.  If  the  mound  mass  appears  homo- 
geneous, drops  of  dilute  hydrochloric  acid  should  be  applied  at  intervals  to  detect  any 
possible  horizons  of  lime  concentration.  If  there  is  such  a  concentration,  a  sample 
should  be  broken  at  the  point  of  contact  and  a  note  of  the  feature  made.  If  stratigraphy 
in  the  form  of  ash,  shell  lenses,  etc.,  occurs,  a  sample  should  break  at  those  points  of 
stratigraphic  contact.  Shell  and  ash  concentrations  should  not  be  mixed  in  a  single 
sample.  If  neither  of  these  features  is  present,  a  sample  may  be  taken  at  every  six-inch 
interval  from  the  surface  to  the  base.  By  placing  a  canvas  at  the  bottom  of  the  pit  or 
trench  and  holding  a  paper  bag  directly  below  the  sample  to  be  taken,  the  desired 
section  of  earth  may  be  removed  with  a  flat  knife  or  trowel.  Before  starting  sampling, 
it  is  a  good  idea  to  trace  on  the  side  wall  an  outline  of  the  sample  to  be  taken  and  to 
indicate  where  the  soil  samples  are  to  break.  As  each  sample  is  taken,  it  should  be 
labeled  with  the  name  of  site,  the  location  on  site,  the  sample  number,  and  the  depth 
of  the  individual  sample.  The  student  interested  in  the  methods  and  results  of  this  type 
of  investigation  will  find  it  of  advantage  to  read  carefully  the  papers  of  Cook  and 
Treganza  (1947,  1950)  and  Treganza  and  Cook  (1948),  Cook  (1946.  1950),  Cook 
and  Heizer  (1951),  Heizer  and  Squier  (1953),  Gifford  (1916),  Greengo  (1951). 
Heizer  and  Cook  (1956),  Storie  and  Harradine  (1950),  Harradine  (1953). 

Since  any  excavation  in  earth  involves  soils,  the  archaeologist  must  study  the 
soil  exposures  and  try  to  account  for  their  deposition.  Cave  and  open  sites  present 
quite  different  sorts  of  problems  in  this  regard,  and  the  reader  is  referred  to  the 
bibliography  in  Sec.  XXC9  for  further  data. 


XII.  PHOTOGRAPHIC  RECORDS 

A.   Equipment 

A  few  excellent  works  are  now  available  on  the  subject  of  photography  for 
archaeologists  (Cookson,  1954;  Frantz,  1950).  Several  introductory  works  have 
good  sections  devoted  to  this  subject — see,  for  example,  Kenyon  (1953:135-144),  At- 
kinson (1946:156-164),  Wheeler  (1954:174-181). 

It  should  be  borne  in  mind  that  the  photographs  taken  during  excavation  are  part 
of  the  scientific  record  and  that  these  photographs  should  show  maximum  clarity  and 
detail  (Crawford,  1936).  For  this  reason,  miniature  cameras  (35  mm.  and  similar 
sizes)  are  not  recommended  for  taking  black-and-white  record  pictures.  The  small 
negatives  will  not  yield  satisfactory  prints  unless  the  finest  technique  is  used  in  han- 
dling and  processing  the  film.  Generally  speaking,  the  black-and-white  negatives 
should  be  of  the  maximum  size  practical  from  the  point  of  view  of  film  cost  and  porta- 
bility. A  four-  by  five-inch  camera  of  the  Graphic-Graflex  type  is  ideal,  but  these  are 
generally  not  available  because  of  their  bulky  size,  high  initial  cost,  and  relatively 
high  film  cost. 

The  35  mm.  and  Bantam  cameras  come  into  their  own  in  the  field  of  color  pho- 
tography. These  cameras  can  produce  satisfactory  transparencies,  and  color  film  in 
larger  sizes  is  so  expensive  as  to  be  out  of  the  question  for  ordinary  use.  It  is  desirable 
to  have  a  set  of  color  slides  supplementing  the  black-and-white  photographs.  However, 
since  accurate  color  rendition  depends  on  perfect  exposure  and  since  color  films  will 
fade,  black-and-white  pictures  are  still  the  most  important  for  the  scientific  record. 

Since  archaeological  photographs  are  often  taken  under  unusual  light  conditions, 
a  good  exposure  meter  (Weston  or  G.E.)  is  of  great  utility.  A  tripod  is  desirable  for 
long  exposures,  and  a  sunshade  for  the  camera  lens  will  prove  valuable  in  avoiding 
"light-struck"  negatives.  Other  accessories  are  left  to  the  discretion  of  the  individual 
photographer. 

Concerning  choice  of  a  camera,  there  are  many  types  of  camera  which  can  be 
used  satisfactorily  for  archaeological  photographs.  As  a  guide  to  the  prospective 
purchaser,  the  following  features  are  recommended  as  minimum  requirements: 

1.  A  negative  size  not  smaller  than  2x/4  by  2%  inches,  except  for  color. 

2.  A  lens  speed  of  f.  6.3  or  faster. 

3.  A  shutter  speed  up  to  1/100  of  a  second. 

4.  Suitable  fixtures  for  taking  time  exposures. 

5.  A   built-in   tripod    attachment. 

For  special  requirements,  such  as  cave  archaeology,  a  flash-bulb  attachment  is  neces- 
sary. 

Cameras  which  have  the  recommended  features  include  folding  cameras,  reflex 
cameras,  and  the  larger  view  cameras.  Box  cameras  have  produced  excellent  photo- 
graphs, but  they  do  not  have  the  necessary  versatility  to  obtain  pictures  under  poor 
light  conditions.  Of  the  three  other  types  of  cameras,  each  has  qualities  which  the 
others  lack.  The  folding  cameras  offer  the  maximum  in  compactness;  the  reflex  cameras 
offer  the  best  focusing  device;  and  the  view  cameras  have  a  large-size  negative.  The 
reflex  camera  is  perhaps  the  easiest  to  use  for  an  inexperienced  photographer,  but  all 
three  types  of  camera  are  satisfactory:  which  one  is  used  is  largely  a  matter  of  per- 
sonal preference.  Purchase  price  will  often  determine  the  choice  of  camera.  In  this 
connection,  it  might  be  mentioned  that  a  used  camera,  purchased  from  a  reputable 
dealer,  is  about  one-third  or  one-half  cheaper,  and  just  as  good  as  a  new  camera.  Care 
must  be  taken  in  buying  a  used  camera  to  get  one  that  is  guaranteed  to  be  in  good 
condition. 

79 


80  GUIDE  TO  ARCHAEOLOGICAL  FIELD  METHODS 

B.   Photographing  archaeological  subjects 

The  site. — Every  effort  should  be  made  to  obtain  good  over-all  views  of  the  site; 
before,  during,  and  after  the  excavation.  This  part  of  the  photographic  record  is  easily 
neglected,  and  special  attention  should  be  paid  to  general  views  of  the  entire  site.  The 
photographer  should  attempt  to  picture  the  shape  and  height  of  the  site,  and  the  features 
of  the  adjoining  country,  such  as  streams  and  vegetation.  This  generally  requires  that 
the  photographer  be  at  least  100  yards  away  from  the  site  itself.  Special  techniques 
for  photographing  the  site  area  include  the  use  of  kites,  balloons,  and  the  taking  of 
aerial  photographs  (cf.  Merrill,  1941,  1941  a;  Mackay,  1931;  Guy,  1932;  Bascom, 
1941 ) .  Large  areas  of  the  state  have  been  mapped  by  aerial  photographers,  and  the 
site  under  excavation  may  show  up  on  one  of  these.  It  is  advisable  to  study  the  photo- 
maps  of  the  area  in  the  University  library. 

Effective  site  photographs  can  sometimes  be  obtained  by  taking  the  picture  from 
the  tjp  of  a  tree  on  or  near  the  site.  Photographs  of  sites  or  large  features  are  often 
improved  with  a  person  included  to  give  an  idea  of  size. 

Burials. — The  primary  objective  of  burial  photographs  is  to  show  clearly  the 
position  of  the  burial  and  the  relation  to  it  of  associated  objects  which  are  burial  of- 
ferings. A  large  part  of  the  cultural  inferences  which  can  be  made  from  an  archaeo- 
logical material  is  derived  from  the  burials  and  the  artifacts  which  accompany  them. 
Therefore,  burial  photographs  are  especially  important.  A  steady  tripod  will  permit 
the  use  of  medium-grade  films  rather  than  the  coarse-grained  Super  XX  type.  Most 
beginners  think  they  must  have  the  fastest  film  available,  but  by  using  this  type,  they 
sacrifice  clarity  and  detail  in  enlargements.  In  taking  each  photograph,  the  photogra- 
pher should  consider  its  potential  use  as  a  published  illustration. 

The  most  satisfactory  black-and-white  photographs  of  burials  are  obtained  when 
the  burial  is  not  in  direct  sunlight.  Bright  sunlight  will  make  the  contrast  between  the 
bones  and  the  shadows  behind  them  too  great  for  maximum  detail  in  the  finished 
print.  Burials  in  the  bottom  of  a  pit  or  trench  will  be  in  the  shadow  of  the  trench  wall 
at  some  time  during  the  day;  this  is  the  time  to  photograph  the  burial.  If  natural 
shade  is  not  available,  it  is  worth  while  to  have  two  of  the  crew  hold  a  tarpaulin  so  as 
to  cast  shade  on  the  burial.  In  using  color  film,  conditions  are  reversed — here  bright 
sunlight  is  desirable,  as  a  picture  taken  in  deep  shade  will  have  a  bluish  cast. 

To  increase  the  contrast  between  the  color  of  the  bones  and  the  color  of  the  earth, 
the  bones  may  be  painted  with  water  or  chalk.  The  condition  of  the  burial  may  pro- 
hibit this  treatment,  however. 

In  photographing  burials,  certain  accessories  are  photographed  with  the  burial. 
These  include  a  northward  pointing  arrow,  a  six-inch  ruler  (painted  black  and  white 
in  alternate  inches,  a  burial  number,  and  a  site  designation.  The  site  designation  re- 
quires a  small  painted  sign  giving  the  county  symbol,  with  the  addition  of  a  number 
for  the  site.  (Information  on  state  and  county  symbols  is  given  in  section  II  C.)  Num- 
bers can  be  of  the  type  used  in  grocery  stores  to  mark  prices,  or  black  gummed  paper 
numbers  can  be  purchased  from  stationery  supply  stores.  These  objects,  photographed 
with  the  burial,  remove  the  possibility  of  confusing  one  burial  picture  with  another. 
Even  if  the  burial  pictures  from  several  sites  should  become  mixed,  the  information 
necessary  to  identify  each  burial  is  shown  on  the  negative.  In  addition  to  identifica- 
cation  of  the  burial,  orientation  is  shown  by  the  arrow  pointing  north,  and  the  six- 
inch  ruler  gives  a  size  scale  which  may  be  of  value  in  judging  the  size  of  the  artifacts. 

The  above-mentioned  accessories  should  be  placed  not  on  top  of  the  burial,  but  a 
little  to  one  side,  so  that  a  picture  of  the  burial  alone  can  be  reproduced  if  desired. 

If  the  special  accessories  described  are  not  available,  a  trowel  should  be  placed 
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in  the  picture,  pointing  north.  This  gives  the  orientation  of  the  burial  and  a  rough 

size  scale. 

A  photograph  should  be  made  of  the  whole  burial,  and  additional  closeups  of 
special  features  may  be  desirable.  In  photographing  the  entire  burial,  the  best  position 
from  which  to  take  the  picture  is  directly  above  the  burial.  This  will  minimize  the  dis- 
tortion. Sometimes,  it  is  possible  to  shoot  directly  down  onto  a  burial  from  the  edge 
of  the  excavation.  Often,  however,  an  oversized  tripod  will  be  the  only  means  of  ob- 
taining a  picture  from  above.  Clark  (1947:  Fig.  9),  Merrill  (1941  a:235)  and  Wheel- 
er (1954:  PI.  20)  show  such  a  tripod.  This  tripod  may  be  merely  a  stepladder,  rigged 
so  that  the  photographer  can  climb  to  the  top  and  take  his  picture  from  this  position. 
If  the  picture  is  taken  on  the  ground,  it  should  be  taken  from  the  side,  rather  than 
from  either  end  of  the  burial. 

Closeups  of  special  features  of  the  burial  are  of  value  is  preserving  cultural  in- 
formation which  is  destroyed  when  the  burial  is  removed.  For  example,  an  abalone 
shell  carefully  fitted  over  the  face  of  the  burial  would  merit  a  closeup  photograph  of 
the  head  region.  A  string  of  beads  which  is  still  in  position,  a  number  of  projectile 
points  grouped  near  one  hand,  and  similar  grouped  objects,  are  all  worth  a  special 
photograph.  Although  these  features  are  supposed  to  be  noted  down  elsewhere,  it  is 
better  to  use  up  a  roll  of  film  in  taking  pictures  than  it  is  to  discover  later  that  valuable 
information  has  been  lost  by  inadequate  photographic  recording.  Also,  the  photo- 
graphs can  serve  as  a  check  on  the  field  notes,  and  a  properly  kept  photographic  record 
may  be  of  value  in  settling  disputed  points. 

Features. — For  photographic  purposes,  features  may  be  divided  into  two  groups 
on  the  basis  of  size.  Large  features  include  such  items  as  house  pits,  bedrock  mortar 
areas,  and  boulders  covered  with  pictographs.  In  photographing  such  subjects,  it  is 
usually  desirable  to  have  a  person  in  the  picture.  This  does  not  detract  from  the  sci- 
entific value  of  the  photograph,  and  it  adds  human  interest  and  gives  a  good  size  scale 
for  comparison  with  the  feature. 

House  pits  are  usually  rather  difficult  to  photograph.  The  edges  of  the  pit  are 
not  clearly  defined,  and  the  shallowness  of  most  house  pits  makes  them  invisible  in  a 
photograph  unless  special  care  is  taken.  The  best  time  to  take  the  photograph  is  when 
the  sun  is  low  on  the  horizon,  so  that  a  shadow  is  thrown  into  the  pit.  Another  tech- 
nique is  to  scrape  the  surface  of  the  house  pit  so  that  the  soil  will  be  different  in  color 
from  the  surroundings.  The  depth  is  best  illustrated  by  having  someone  stand  in 
the  middle  of  the  house  pit  when  the  picture  is  taken.  Otherwise,  if  the  light  is  even, 
the  pit  will  appear  flat  in  the  print. 

The  second  class  of  features  includes  the  smaller  accumulations,  such  as  grouped 
artifacts,  concentrations  of  rock,  and  similar  occurrences.  These  are  usually  easy  to 
photograph,  and  no  special  technique  is  necessary.  It  may  be  desirable  to  use  the 
identification  symbols  referred  to  in  the  section  on  photographing  burials. 

Soil  profiles. — The  recording  of  soil  profiles  is  a  task  which  often  presents  unusual 
difficulties.  Generally,  the  differences  in  color  between  the  various  soil  types  are  slight. 
In  black  and  white  photographs  these  differences  may  not  appear  at  all.  Color  pho- 
tographs will  show  minor  color  differences  with  much  greater  clarity.  However,  it  is 
desirable  to  make  black  and  white  photographs  also.  Three  methods  may  be  used  to 
emphasize  the  different  soil  strata.  First,  a  trowel  can  be  used  to  mark  the  boundary 
between  the  soil  types.  The  trowel  is  run  along  this  line,  making  a  thin  groove  about 
an  inch  deep.  Another  method  is  to  make  the  boundary  with  a  white  string  which  will 
show  up  in  the  picture.  This  technique  is  practical  only  where  the  line  of  demarcation 
is  relatively  straight;  if  it  has  many  small  curves  and  kinks,  it  is  too  time-consuming 
to  trace  these  with  the  string.  The  third  method  involves  purely  photographic  tech- 
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r.iques  so  as  to  accentuate  the  difference  between  the  soil  types.  Use  of  colored  filters 
is  reliable,  but  requires  much  experience  of  the  photographer.  The  use  of  infrared 
sensitive  film  promises  good  results,  but  also  calls  for  a  good  knowledge  of  the  prop- 
erties of  the  film  and  conditions  of  exposures  (Buettner-Janusch,  1954). 

Pictographs  and  petroglyphs. — Petroglyphs  are  made  by  pecking  a  shallow  groove 
in  the  rock.  If  the  light  conditions  are  proper,  the  grooves  will  be  filled  with  shadow, 
making  the  petroglyphs  stand  out  clearly  from  the  background.  Otherwise,  the  petro- 
glyph  markings  can  be  accentuated  with  chalk.  Since  this  gives  them  an  artificial  ap- 
pearance in  the  finished  photograph,  the  use  of  chalk  should  be  avoided  wherever  pos- 
sible. If  the  petroglyph  markings  are  also  filled  with  some  coloring  material,  chalk 
should  not  be  put  on  top  of  this. 

Pictographs  are  "rock  paintings,"  most  often  occurring  in  red  and  black  colors. 
Pictographs  are  among  the  most  difficult  subjects  to  photograph  well.  Even  though 
they  appear  obvious  to  the  eye,  they  are  often  invisible  in  a  black  and  white  photo- 
graph. One  reason  for  this  is  the  occasional  use  of  orthochromatic  film,  which  is  not 
sensitive  to  red.  Red  pictographs  on  a  light-colored  rock  will  not  photograph  at  all  if 
this  film  is  used  (Anonymous,  1950). 

Since  pictographs  are  usually  faded  or  faint  in  color,  they  should  never  be  pho- 
tographed in  bright  sunlight.  If  they  are  photographed  in  shadow,  they  will  appear 
much  more  clearly,  because  the  relative  contrast  between  the  pictograph  and  the  rock 
is  increased.  As  a  last  resort,  pictographs  can  also  be  accentuated  with  chalk,  but  the 
chalk  should  be  used  to  outline  the  figures,  and  never,  under  any  circumstances,  to 
cover  up  the  painted  parts. 

Pictographs  should  be  photographed  and  sketched  as  well  as  possible,  since  the 
pictograph  surface  will  deteriorate  under  exposure  to  the  elements.  This  deterioration 
can  be  quite  rapid,  and  the  preservation  of  pictograph  records  should  not  be  left 
to  the  "next  person  to  come  along." 

Excavation  technique. — A  photograph  can  often  show  the  excavation  technique 
clearly.  The  site  photographs  will  show  up  the  over-all  technique,  such  as  step  excava- 
tion or  the  digging  of  alternate  pits.  The  excavation  levels  can  also  be  shown  in  a 
photograph  of  a  face  or  trench  wall.  For  example,  a  series  of  parallel  lines  can  be 
drawn  with  a  trowel  on  the  wall,  a  line  for  each  six-inch  level.  This  would  show  that 
the  excavation  unit  had  been  carried  down  in  six-inch  levels.  This  information  is  re- 
corded elsewhere,  but  a  photograph  of  the  type  described  may  be  useful  for  later  il- 
lustration of  the  excavation  technique. 

Air  photography  and  some  of  its  uses. — Aerial  photographs  may  show  configura- 
tional  features  on  the  ground  which  are  not  obvious  to  the  earthbound  observer. 
Small  surface  irregularities,  scarcely  if  at  all  detectable  from  the  ground,  may  show  up 
with  startling  clarity  on  a  photograph  taken  from  a  plane.  Minute  changes  of  vegeta- 
tion which  follow  anciently  disturbed  areas  will  show  as  an  obviously  man-made  pat- 
tern on  the  airphoto.  Numerous  accounts  of  the  effective  use  of  airphotos,  as  well 
as  reproductions  of  prints,  have  been  published,  and  the  reader  is  referred  to  Atkinson 
(1946:28-31),  Crawford  (1928,  1929,  1953:  Chap.  4).  Riley  (1946),  Chombart  de 
Lauwe  (1948,  1952).  Rowe  (1953:907-909)  gives  a  brief  historical  account  of  air 
survey  in  archaeology  and  an  extensive  bibliography. 

In  the  United  States  airphotos  are  readily  available,  but  tend  not  to  be  very 
useful  in  many  areas,  although  there  is  no  question  but  that  valuable  information 
would  accrue  from  their  more  extensive,  informed  and  deliberate  use  (cf.  Ford  and 
Webb,  1956:19-21,  PI.  1;  Judd.  1931). 

Willey  (1953  a:2-6)  describes  a  method  of  locating  and  mapping  large  sites  in 
the  Viru  Valley,  Peru,  using  airphotos.  Equipped  with  these  preliminary  data,  the 
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figure  12.  Devices  for  specimen  photography 
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sites  were  then  visited  on  the  ground  and  details  were  filled  in  by  direct  measurement, 
the  entire  project  resulting  in  an  accurate,  large  scale  picture  of  the  region. 

C.  Keeping  records  of  photographs 

It  is  essential  to  keep  a  file  of  photographs  taken.  Each  photograph  should  be  re- 
corded and  carefully  kept  so  that  it  is  readily  accessible. 

When  the  films  are  sent  away  to  be  processed,  a  reputable  photographic  dealer 
should  do  the  work.  Some  of  the  cheaper  drugstore  processing  is  likely  to  prove  harm- 
ful to  the  negatives  and  care  should  be  taken  that  the  film  is  entrusted  to  a  reliable 
processor.  A  special  note  should  be  attached  to  each  roll,  asking  that  the  film  be  re- 
turned in  strip  form;  the  negatives  should  not  be  cut.  This  is  for  aid  in  identification 
for  when  several  similar  pictures  have  been  taken,  they  are  often  difficult  to  identify 
if  they  are  loose.  In  the  roll,  they  may  often  be  identified  from  the  sequence  in  which 
the  pictures  were  taken.  A  record  of  each  photograph  should  be  made  when  the  pic- 
ture is  taken;  the  "Photographic  Record  Form"  is  adequate  for  this  purpose. 

When  the  developed  roll  of  film  is  received,  each  negative  should  be  carefully 
identified.  Useless  negatives  (out  of  focus,  double  exposed,  etc.)  can  be  discarded  im- 
mediately. Each  of  the  remaining  negatives  should  be  placed  in  an  individual  en- 
velope, which  is  numbered.  The  numbers  correspond  to  numbers  on  the  photographic 
record  form  (see  attached  sheet) .  After  each  number  the  information  requested  on  the 
record  form  should  be  given:  date,  subject,  and  other  pertinent  data.  If  the  negatives 
are  kept  in  consecutive  order,  it  is  an  easy  matter  to  find  any  individual  negative. 
File  positive  prints  in  the  negative  envelope. 

D.  Care  of  film  and  equipment 

The  main  enemies  of  film  are  heat  and  dampness.  Color  film  is  especially  liable 
to  damage,  and  cameras  containing  color  film  should  not  be  left  in  direct  sunlight. 
The  film  itself  should  not  be  kept  in  metal  containers  which  are  left  in  the  sun  or 
carried  in  the  glove  compartment  of  an  automobile.  These  suggestions  also  apply  to 
black  and  white  film,  though  it  is  not  so  sensitive  to  climate.  Care  should  also  be 
taken  to  avoid  leaving  film  in  damp  or  humid  places. 

Cameras  are  most  liable  to  damage  from  the  dust  and  dirt  which  are  unavoidable 
on  an  archaeological  site.  Dust  will  often  settle  on  the  lens  of  the  camera.  This  should 
be  removed  very  carefully  with  lens  tissue.  Optical  glass  is  soft,  and  an  attempt  to  re- 
move the  gritty  particles  with  a  finger  or  handkerchief  may  result  in  a  scratched  lens. 
A  scratched  lens  is  worthless  and  must  be  replaced. 

Dust  can  also  cause  damage  by  filtering  into  the  delicate  shutter  mechanism  of 
the  camera.  Though  most  cameras  are  relatively  dust  tight,  the  camera  should  not  be 
left  in  a  dusty  place  for  several  hours  at  a  time. 

Light-box  for  specimen  photography. — The  most  effective  background  for  speci- 
men photographs,  except  for  bleached- white  objects,  is  a  pure  white  effect  with  no 
shadows.  The  simplest  device  for  this  is  a  light-box  which  can  be  constructed  by  any- 
one with  a  few  tools.  A  rough  sketch  of  such  a  box  is  shown  below.  The  box  can  be 
taken  into  the  field  or  even  built  there  if  an  alternating  current  outlet  is  available. 

Any  box  that  is  large  enough  and  reasonably  light-tight  will  suffice  (Fig.  12) .  The 
glass  surface  on  top  should  be  about  15  inches  square,  depending  on  the  size  of  the 
specimens  to  be  photographed.  A  minimum  distance  of  18  inches  between  the  bulb 
and  glass  is  necessary  to  diffuse  the  light  evenly  over  the  glass  and  prevent  cracking 
from  the  intense  heat  generated  by  a  No.  2  photoflood  lamp.  The  glass  top  should  be 
double-strength  or  plate  glass  to  withstand  the  heat  and  pressure  of  the  objects  photo- 
graphed. The  glass  should  be  frosted  on  the  underside,  or,  as  a  field  expedient,  a  piece 
of  opaque  overlay  paper  may  be  placed  over  the  glass. 
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Best  results  from  the  light-box  require  a  double  exposure,  which  is  carried  out  in 
the  following  manner:  Place  the  object  or  objects  to  be  photographed  on  the  ground 
glass.  With  the  light-box  dark  and  necessary  illumination  coming  from  the  sides  and 
above,  photograph  the  specimens.  Without  moving  the  camera,  recock  the  shutter, 
turn  off  all  the  lights  outside  the  box,  turn  on  the  light-box  bulb,  and  retake  the  pic- 
ture on  the  same  film,  using  one-half  to  two-thirds  the  original  exposure  time.  The 
second  exposure  with  all  the  light  coming  from  below  will  white  out  all  shadows 
around  the  objects  and,  if  properly  exposed,  will  print  a  perfectly  white  background. 
Obviously,  the  camera  must  not  be  moved  in  the  slightest  degree  between  shots.  The 
exposure  time  for  the  second  exposure  will  depend  on  three  factors:  the  size  of  the 
light-box  bulb,  the  distance  between  the  bulb  and  the  glass,  and  the  exposure  necessary 
for  the  first  shot.  The  first  two  factors  will  remain  constant  for  each  light-box  and 
can  be  easily  determined  by  some  trial  pictures.  The  last  factor  will  vary  continuously, 
but  with  practice  it  can  readily  be  estimated. 

The  camera  is  pointed  toward  the  light-box  while  taking  such  pictures.  The  most 
difficult  problem  of  the  whole  procedure  is  achieving  a  steady  camera  mount  that 
will  permit  vertical  shots.  A  sturdy  tripod  with  a  tilting  head  placed  on  boxes  or 
tables  will  work  fairly  well  but  for  more  permanent  work  some  sliding  camera  sup- 
port on  a  vertical  rod  is  advisable.  A,  suggested  device  is  shown  in  Figure  12.  Manu- 
facturers of  so-called  copying  devices,  which  are  employed  to  give  clear  focusing 
at  short  distances,  by  providing  a  ground  glass  screen  to  be  used  with  the  lenses  of 
cameras  of  35  mm.  film  size,  also  stock  mounting  arrangements  for  camera  and 
copying  device  which  are  similar  in  function  to  the  latter. 

If  no  support  is  available  and  pictures  are  necessary,  the  double  exposure  can 
be  dispensed  with.  Both  outside  and  light-box  illumination  can  be  turned  on  at  once 
and  only  one  exposure  made.  This  will  give  satisfactory  results  only  when  the  over- 
head light  is  very  strong  and  the  light-box  bulb  is  relatively  weak  (No.  1  photoflood) . 

When  photographing  rough-textured  objects,  such  as  basketry  and  netting,  the 
following  device  will  soften  shadows  and  give  a  more  pleasing  effect:  Use  a  long 
exposure  for  the  shot,  two  or  three  seconds  if  possible,  and  while  the  shutter  is  open, 
move  one  of  the  photoflood  lamps  slowly  around  the  specimen  on  one  side.  This  will 
prevent  sharp  contrasting  shadows  between  stitches  and  still  give  an  effect  of  relief 
and  pattern. 

If  the  student  is  engaged  in  noting  a  private  collection,  he  may  find  it  useful  to 
carry  a  light-box  of  this  sort  with  him  in  order  to  secure  pictures  which  will  be  of 
sufficient  clarity  for  illustrating  a  printed  report. 
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Following  the  exposure  and  notation  of  an  artifact,  burial,  or  animal  remains, 
certain  procedures  are  necessary  to  ensure  that  the  specimen  arrives  at  the  museum 
in  the  best  condition  possible.  Failure  to  take  necessary  precautions  may  result  in 
the  destruction  or  breakage  of  a  specimen.  The  amount  of  information  which  an 
object  may  supply  is  partly  dependent  on  its  condition.  The  advice  to  "treat  every 
specimen  as  though  it  were  the  only  one  of  its  kind  in  the  world"  is  worth  heeding 
(Leechman,  1931:131). 

Field  procedures  for  the  care  of  specimens  may  be  separated  into  three  categories : 
preserving,  repairing,  and  cleaning.  By  preservation  we  mean  the  process  of  strength- 
ening a  specimen  to  reduce  the  possibility  of  deterioration.  Repair,  usually  with 
some  adhesive,  means  securing  in  position  separated  pieces  of  the  specimen.  In  practice 
it  may  be  better  to  pack  separately  pieces  which  can  be  restored  in  the  museum  under 
optimum  conditions.  Cleaning  of  specimens  in  the  field  means  the  removal  of  dirt  to 
facilitate  handling,  labeling,  and  shipping.  The  degree  to  which  repair  and  preserva- 
tion techniques  must  be  employed  in  the  field  depends  on  such  factors  as  local  climate, 
the  distance  of  the  excavation  from  a  museum  or  permanent  repository,  or  whether  or 
not  a  field  laboratory  has  been  set  up  at  the  excavation.  In  any  case,  a  minimum  out- 
line of  materials  and  procedure  is  given  below.  (See  also  Mohammed  Sana  Ullah, 
1946;  Plenderleith,  1934;  Rathgen,  1926.) 

A.  Materials  and  equipment 

Shellac  and  alcohol:  pure  white  shellac  should  be  obtained;  not  orange  or  com- 
pound shellac. 

Depending  on  the  use  the  shellac  may  be  thinned  one-half  to  two-thirds  with 
alcohol.  The  solution  may  be  kept  in  a  mason  jar  or  mayonnaise  jar  with  a  hole 
punched  in  the  top  to  receive  a  round  one-half-inch  brush.  This  mixture  is  used  for 
the  hardening  of  specimens  either  by  spraying  or  brushing. 

Celluloid  and  acetone:  this  mixture  is  best  carried  in  a  stock  solution  which  may 
be  thinned  with  the  addition  of  acetone  kept  apart  for  this  purpose.  "Duco"  is  the 
trade  name  for  an  adhesive  product  available  in  tubes,  which  is  more  handy  for  small 
repairs.  "Ambroid"  is  the  trade  name  for  a  similar,  slightly  more  expensive  product 
that  has  a  somewhat  objectionable  yellow  color.  Another  product  is  "Alvar"  (poly- 
vinyl acetate)  which  is  soluble  in  acetone.  The  mixture  of  celluloid  and  acetone  (or 
similar  products)  is  useful  as  an  adhesive,  and,  in  thin  solution,  to  harden  specimens. 

Beeswax  and  benzine:  lumps  of  beeswax  may  be  dissolved  in  benzine  or  gasoline. 
The  mixture  is  used  to  coat  wet  specimens. 

Plaster  of  Paris:  this  product  is  supplied  in  several  grades;  the  "slow-set"  gauging 
variety  has  the  best  application.  In  practice  any  type  will  work.  Mixed  with  water,  it 
is  useful  in  jacketing  specimens,  particularly  burials,  which  are  in  very  delicate  condi- 
tion or  are  to  be  preserved  entire  for  exhibition  or  study.  A  washpan  is  desirable  for 
mixing. 

Burlap  "gunny-sacks":  these  are  used  in  combination  with  plaster  of  Paris. 

Kleenex  or  similar  tissue:  used  in  combination  with  shellac  and  alcohol  for 
preserving  "checked"  bone. 

"Lithiol":  a  commercial  liquid  useful  for  preservation  of  stone  that  is  disin- 
tegrating. 

Brushes:  paint  brushes  and  whisk  brooms  used  in  excavation  are  available  for 
cleaning  specimens.  In  addition  there  should  be  an  assortment  of  brushes  of  various 
sizes  (half -inch,  quarter-inch  paint  brushes  and  several  water  color  brushes)   for  the 
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application  of  adhesives.  These  should  be  cleaned  in  the  appropriate  solvent  follow- 
ing use. 

Sprayers:  there  are  two  types  of  sprayers  used  in  archaeology  for  blowing  ad- 
hesives or  hardening  agents  on  fragile  artifacts.  One  type  is  the  "nose-throat"  atomizer, 
which  has  the  disadvantage  of  being  difficult  to  clean.  The  other  is  the  plunger  type 
used  for  glass-cleaning  preparation.  This  type  is  easier  to  clean  and  less  likely  to  break 
in  the  field.  After  use,  either  type  of  sprayer  must  be  thoroughly  cleaned  in  the  solvent 
of  the  adhesive.  Liquid  plastics  under  pressure  in  sprayer-containers  have  been  found 
to  be  effective  as  hardening  agents.  With  such  a  sprayer  the  cleaning  problem  is 
eliminated,  although  the  total  expense  is  greater  than  with  the  other  types. 

B.  Field  techniques 

For  ease  of  reference,  procedures  employed  in  the  field  may  be  separated  accord- 
ing to  the  materials  commonly  requiring  preservation  or  repair  in  Central  California: 
bone,  antler,  shell,  stone,  textiles,  pottery,  baked  clay,  wood,  metals,  and  a  variety  of 
organic  materials  which  may  be  recovered  from  dry  caves. 

Bone. — Bone  specimens  include  animal  and  human  remains  and  bone  artifacts. 

Skeletal  remains. — In  Central  California  such  remains  will  ordinarily  be  en- 
countered as  human  burials.  Following  notation,  sketching,  and  photography  of  each 
burial,  the  condition  of  the  bone  should  be  examined.  Under  ordinary  circumstances 
the  bones  may  be  removed  as  they  are  and  packed  in  such  a  way  as  to  avoid  the  possi- 
bility of  pressure  fracture  and  friction.  Teeth,  however,  even  under  the  most  favorable 
circumstances,  should  be  secured  in  their  sockets  with  a  dab  of  celluloid  and  acetone, 
or  they  may  be  removed  and  placed  in  a  separate  bag  or  envelope  labeled  according  to 
burial  number  and  site. 

If  bones  are  encountered  which  are  checked  or  cracked  on  the  surface,  the  follow- 
ing treatment  is  necessary:  the  bone  should  be  left  in  place  and  a  coating  of  thin 
shellac  and  alcohol  applied  to  the  bone  over  and  beyond  the  crack.  Next,  a  single 
sheet  of  cleaning  tissue  is  applied  to  the  surface,  and  stippled  on  with  a  brush  that  has 
been  dipped  in  the  mixture.  After  this  has  thoroughly  dried,  the  bone  may  be  removed 
and  strengthened  by  the  same  process  on  the  reverse  side.  Careful  packing  of  such  a 
specimen  is  necessary.  It  must  be  remembered  here  that  neither  shellac  nor  celluloid 
will  work  properly  on  a  damp  or  wet  specimen. 

When  bone  is  in  an  extremely  fragile  condition  and  subject  to  rapid  deterioration, 
it  should  be  cleared  of  loose  dirt  in  situ.  Next  it  is  saturated  with  acetone,  then  coated 
with  a  thin  solution  of  "Alvar"  and  acetone.  This  coat  is  followed  by  others.  When  the 
solution  has  dried,  the  bone  is  removed  and  the  reverse  side  is  treated.  In  this  way  the 
bone  is  strengthened  and  moisture  sealed.  Careful  packing  and  labeling  are  necessary 
(Lehmer,  1939:30;  Byers,  1939;  Antle,  1940;  Burns,  1940). 

Jacketing  burials  for  removal  complete. — The  following  method  of  jacketing 
skeletal  remains  has  been  used  successfully  by  paleontologists  for  years.  It  has  been 
used  less  extensively  by  anthropologists,  but  it  is  the  easiest  method  for  the  complete 
removal  of  entire  burials,  fragile  bones,  and  artifacts  (Camp  and  Hanna,  1937,  10-17; 
Antle,  1940;   Clements,  1936). 

When  a  specimen  has  been  selected  for  removal  in  plaster,  it  must  be  prepared  by 
careful  excavation.  Dig  all  around  the  burial,  preserving  the  actual  matrix  in  place 
and  exposing  as  little  of  the  bone  as  possible.  In  most  soils  the  specimen  will  remain  on 
a  pedestal;  in  sand  it  will  not  be  possible  to  excavate  down  the  sides  and  ends  of  the 
specimen.  If  there  are  any  bones  exposed,  they  should  be  coated  with  a  thin  solution 
of  celluloid  or  shellac.  Next  the  bones  are  covered  with  cloth  or  wet  pieces  of  news- 
paper to  prevent  the  plaster  from  adhering  to  the  bone. 

The  specimen  is  now  ready  for  jacketing.  Burlap  sacks,  like  those  used  for  coal  or 
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potatoes,  are  pulled  apart  and  strips  from  two  to  six  inches  wide  and  from  one  to  three 
feet  long  are  cut  from  the  sacking.  These  strips  of  burlap  are  placed  in  water  to  soak. 
Then  fill  the  washpan  half  full  of  water  and  sprinkle  the  plaster  of  Paris  into  it  until 
the  plaster  comes  slightly  above  the  surface  of  the  water.  After  the  plaster  has  settled, 
stir  the  mixture  slightly.  Wring  the  water  from  a  strip  of  burlap;  dip  it  into  the 
plaster;  wipe  off  the  excess  plaster;  and  place  the  strip  across  the  burial  at  right 
angles  to  the  main  axis  of  the  block.  Press  each  strip  firmly  over  the  contours.  Re- 
peat the  process,  overlapping  each  strip  slightly.  When  the  surface  is  entirely  covered 
in  this  manner,  a  long  burlap  strip  or  "collar"  is  wrapped  around  the  edge  of  the  en- 
tire block.  In  some  cases — as,  for  example,  an  extended  burial — the  block  may  be 
strengthened  with  sticks  or  with  wire. 

After  the  plaster  has  set  and  hardened,  excavate  below  the  level  of  the  block 
and  around  and  below  the  pedestal.  Then  carefully  turn  the  specimen  over  on  its 
plaster  cap.  Repeat  the  process  on  the  newly  exposed  side  after  removing  excess  dirt 
to  a  few  inches  from  the  bone. 

The  specimen  is  now  ready  for  transport.  The  plaster  block  will  stand  consider- 
able abuse,  but  it  is  best  to  act  on  the  side  of  caution  in  handling  it. 

Antler. — Generally  speaking,  antler  is  like  bone  and  the  same  treatments  and 
precautions  should  be  used  in  handling  it  (Leechman,  1931:140).  Wet  artifacts  of 
antler  should  be  dried  slowly  and  coated  with  a  thin  solution  of  celluloid  when  they 
are  thoroughly  dry.  Specimens  in  a  poor  or  decomposing  condition  may  be  immersed 
in  a  jar  containing  a  thin  solution  of  celluloid  until  the  bubbles  cease  to  rise.  After 
drying  the  specimen,  the  operation  should  be  repeated. 

Shell. — Shell  artifacts  and  specimens  in  good  dry  condition  may  be  packed  im- 
mediately for  transport  to  the  museum.  However,  specimens  which  are  delicate  or 
flaking  should  be  given  a  soaking  in  a  thin  celluloid  solution  following  cleaning. 
(Leechman,   1931:146;   Burns,   1940:154-155;   Johnson,   1941.) 

Shells  taken  from  damp  soil  are  likely  to  pulverize  when  they  are  dry.  Whenever 
practical,  these  specimens  should  be  sent  to  the  museum  in  a  container  that  will  pre- 
serve their  moisture.  Otherwise  they  may  be  treated  as  they  would  be  in  the  museum 
by  cleaning  them  with  a  soft  brush  while  they  are  immersed  in  a  5  percent  solution  of 
clear  gelatin.  After  this  gelatin  bath,  they  are  placed  directly  in  a  formaldehyde 
bath.  This  treatment  will  form  an  insoluble  protective  coating. 

Stone. — Stone  artifacts  rarely  need  any  treatment  in  the  field.  Should  broken 
stone  artifacts  be  found,  it  is  preferable  to  pack  them  as  carefully  as  necessary  and  to 
leave  repair  for  a  later  time  in  the  museum.  Stone  which  is  disintegrated  or  badly 
weathered  may  be  treated  with  "Lithiol"  according  to  instructions  on  the  container. 

Textiles. — Textiles  from  open  prehistoric  sites  are  predominantly  found  in  frag- 
ments, and  in  a  carbonized  state.  Such  specimens  are  delicate  and  must  be  treated 
with  extreme  care  if  it  is  expected  to  identify  the  type  of  weave  of  the  specimens.  A 
thin  solution  of  celluloid  and  acetone  may  be  applied  (several  layers)  with  a  sprayer 
or  an  eye-dropper  to  one  side  of  the  specimen ;  when  this  dries,  the  other  side  should 
be  treated  in  like  manner.  Laudermilk  (1937)  recommends  a  solution  of  clear  rosin 
and  acetone  rather  than  one  containing  celluloid  for  fine-woven  fabrics,  on  the 
grounds  that  the  celluloid  solution  tends  to  shrink  the  specimen  upon  drying. 

The  use  of  celluloid  and  acetone  or  like  solutions  must  be  warned  against  if 
carbonized  textile  remains  are  being  collected  for  subjection  to  a  radiocarbon  dating 
method.  This  applies  to  wood  and  to  amorphous  charcoal  fragments  as  well,  preserv- 
ative materials,  even  when  apparently  removed  from  the  sample,  will  possibly  affect 
adversely  the  result  of  the  dating  technique. 

Pottery. — Although  pottery  has  a  very  restricted  distribution  in  Central  Cali- 
fornia, a  word  may  be  said  about  its  treatment  in  the  field.  Unpainted  pottery  may 


90  GUIDE  TO  ARCHAEOLOGICAL  FIELD  METHODS 

be  safely  washed  with  care;  potsherds  need  special  care  in  packing  to  avoid  damaging 
the  edges.  Painted  potsherds  are  best  left  untreated  in  the  field.  It  is  useful  to  include 
a  tag  with  potsherds,  warning  the  museum  preparators  to  use  care  in  soaking  any 
salts  from  the  sherds,  particularly  painted  sherds.  For  details  on  care  and  preserva- 
tion see:  Leechman,  1931:156-157;  Lucas,  1932:188-192;  Burns,  n.d.,  160-162. 

Baked-clay  objects  and  artifacts.— Follow  the  same  instructions  as  for  pottery. 
Metal  objects. — Metal  objects  are  found  in  postcontact  sites  or  horizons.  The 
usual  materials  are  iron,  copper,  brass,  and  occasionally  silver,  gold,  or  lead.  It  is 
absolutely  necessary  that  metal  objects,  particularly  those  altered  by  rust  or  corro- 
sion, be  treated  with  the  utmost  care.  Under  no  circumstances  should  an  attempt  be 
made  in  the  field  to  remove  the  rust  or  the  corrosion.  To  do  so  may  mean  the  loss  of 
the  specimen  as  an  artifact  and  as  a  potential  source  of  information.  Therefore,  exact 
and  careful  treatment  is  needed  in  the  field.  The  museum  should  be  notified  and 
warned  against  overzealous  cleaning  and  the  need  for  extreme  care  in  handling  cor- 
roded objects. 

The  corrosion  products  of  iron  may  tell  the  metallurgical  specialist  a  great  deal 
about  the  age  and  history  of  a  specimen  (cf.  Heizer,  1941  a:  App.).  The  famous 
Drake  Plate  (of  brass)  was  subjected  to  intensive  chemical  and  microscopic  analysis, 
but  the  conclusions  on  its  authenticity  would  have  been  considerably  strengthened 
had  not  its  discoverer  removed  the  precious  patina  from  its  face  with  abrasives. 

\ron% — Ir0n  objects  generally  have  been  subjected  to  rust  action  which  may 
have  carried  deep  into  the  metal.  Treatment  of  specimens  depends  on  the  extent  of 
rusting.  Frequently  iron  objects  are  so  badly  rusted  that  little  remains  but  a  thin 
core  of  the  iron  encased  in  rust  (ferric  oxide) .  In  such  cases  it  is  best  to  dry  the  object 
thoroughly  and  soak  it  immediately  in  a  celluloid  solution  to  preserve  its  shape. 

Copper  and  bronze.— Lightly  corroded  specimens  may  be  cleaned  in  the  mu- 
seum. Heavily  corroded  copper  should  be  soaked  in  clean  water  to  remove  salts  which 
may  be  present,  dryed,  and  coated  with  a  thin  solution  of  celluloid. 

Wood.— Wooden  objects  in  a  dry  state  usually  need  little  preparation  in  the 
field  other  than  brushing  and  cleaning.  When  wooden  objects,  such  as  those  arti- 
facts found  in  dry  caves,  are  suspected  of  insect  infestation,  they  should  be  coated 
with  a  solution  of  celluloid  in  acetone.  This  has  the  effect  of  embalming  any  boring 
insects  and  eliminates  the  need  for  fumigation  in  the  field.  However,  any  wooden  or 
other  specimens  of  organic  origin  sent  to  the  museum  from  dry  caves,  which  may  be 
infested  or  subject  to  infestation,  should  be  appropriately  labeled.  Special  cases  of 
preserving  wood  materials  for  dendrochronological  purposes  may  arise.  These  are 
treated  by  Hall  (1939)    and  Hargrave  (1936). 

Wet  wood,  or  wood  excavated  from  damp  soil,  needs  special  preparation  in  the 
field  to  assure  conservation  of  the  specimens.  Damp  or  wet  wood  must  be  kept  in  this 
condition  until  the  specimen  arrives  at  the  museum.  It  should  be  packed  in  a  water- 
tight container,  a  coffee-can  or  large  tin,  surrounded  by  wet  crumpled  paper,  moss, 
or  wet  cloth.  This  will  preserve  the  humid  condition  of  the  wood.  A  wood  specimen 
which  has  lain  in  water  may  best  be  sent  back  in  water  to  which  a  10  percent  solution 
of  wood  alcohol  may  be  added  as  a  temporary  preservative  (Leechman,  1931:151). 
The  rest  of  the  careful  preparation  necessary  for  damp  wooden  objects  can  then  be 
done  in  the  museum  (see  Leechman,  1931:151,  for  details  of  museum  preparation). 

Materials  from  dry  caves.— Problems  of  the  archaeologist  working  in  dry  caves 
are  caused  chiefly  by  the  fragility  of  perishable  materials  and  by  insects  which  con- 
tinue to  destroy  the  objects  or  increase  the  process  of  destruction  after  excavation. 
In  addition,  materials  such  as  baskets,  skins,  cordage,  etc.,  will  be  found  which  need 
special  treatment  in  the  museum.  For  this  special  problem  see  Leechman  (1931), 
Laudermilk   (1937),  Burns   (n.d.). 


XIV.  FIELD  SPECIMEN  CATALOGUE 

An  important  part  of  the  procedure  of  recording  field  data  is  the  keeping  of  a 
field  catalogue.  Future  reference  to  artifact  location  will  depend  upon  the  informa- 
tion contained  in  such  a  record  and  from  it  will  come  the  entry  in  the  permanent 
museum  catalogue.  It  should  always  be  kept  in  mind  that,  though  you  are  the  present 
excavator,  some  other  person  may  work  with  your  collections,  observational  data, 
and  records  at  a  future  date.  (cf.  Wheat,  1956).  The  method  of  recording  specimens 
in  a  field  catalogue  depends  in  part  upon  the  type  of  site  and  the  nature  of  the  data  to 
be  recorded.  However,  for  most  Central  California  sites  a  grid  system  may  be  used, 
every  artifact  being  located  with  reference  to  a  known  datum  point  within  an  excava- 
tion unit  (see  Section  IV  A,  B).  Once  a  specimen  has  been  unearthed  and  the  neces- 
sary find  data  are  recorded,  it  is  ready  for  field  cataloguing  (see  Section  VI). 

Actual  field  cataloguing  is  generally  done  in  the  evening,  when  in  camp;  how- 
ever, it  may  be  done  at  any  time  or  by  any  individual  who  has  been  left  in  charge  of 
the  camp  for  the  day.  The  important  point  is  that  daily  records  be  kept  to  prevent 
loss  of  information.  Occasionally,  through  accident,  artifacts  and  data  records  be- 
come separated,  and  the  finder's  memory  fails  to  respond  after  several  days. 

It  is  recommended  that  the  field  catalogue  be  kept  in  a  book  with  pages  that 
are  bound  or  clamped  rather  than  in  a  loose-leaf  ring-binder,  and  that  all  entries  be 
recorded  in  black  India  ink. 

When  a  daily  field  catalogue  is  being  made  of  artifacts  recovered  from  more 
than  one  site,  it  is  advisable  to  prefix  the  specimen  number  with  a  site  number.  Thus, 
specimen  number  8122  from  site  Sac-6  would  appear  on  the  specimen  and  in  the 
catalogue  as  Sac-6-8122.  Blocks  of  pages  may  be  reserved  for  separate  sites,  so  that 
no  page  contains  data  on  specimens  from  more  than  one  site. 

Select  a  clean,  inconspicuous  spot  on  the  specimen  for  the  field  number.  A 
second,  permanent  museum  number  will  be  applied  later,  and  space  should  be  re- 
served for  this.  After  the  ink  dries,  it  is  advisable  to  cover  the  number  with  a  thin 
coat  of  celluloid  and  acetone  for  protective  purposes.  When  dark  specimens  such  as 
slate  or  obsidian  are  being  numbered  an  undercoat  of  white  India  ink  may  be  ap- 
plied to  provide  a  surface  for  the  field  specimen  number.  When  quantities  of  shell 
beads  are  recovered,  it  is  advisable  to  tag  several  specimens  of  the  lot  and  to  number 
the  box  in  which  they  are  kept.  Carbonized  material  should  be  tagged  after  a  preserv- 
ative has  been  applied  and  the  box  numbered.  Organic  remains  (textiles,  charcoal, 
bone,  shell,  etc.)  which  are  collected  and  saved  for  possible  dating  by  the  radiocarbon 
method  should  not  be  subjected  to  any  preservative  treatment. 

The  box  which  contains  fragile  specimens  should  be  so  labeled.  Instructions 
for  careful  handling,  repair,  or  directions  not  to  clean  or  wash  particular  specimens 
should  be  clearly  stated  on  a  red-bordered  gummed  tag  attached  to  the  box  contain- 
ing the  specimens.  Many  finds  have  been  ruined  by  museum  preparators  who  did  not 
realize  that  the  piece  was  to  receive  special  treatment. 

As  artifacts  are  catalogued,  they  should  be  wrapped  and  packed  in  boxes  suitable 
for  their  transport  from  the  field  to  the  laboratory  or  museum.  Boxes  which  are  to 
be  shipped  by  freight  should  be  of  wood  and  should  have  a  wire  binding.  Always 
place  inside  an  address  label,  for  fear  the  outer  label  is  damaged  or  destroyed.  Pack 
small,  light  pieces  together  and  heavy,  unbreakable  objects  (pestles,  stone  choppers, 
etc.)  in  separate  boxes  for  shipment.  As  boxes  are  filled,  a  packing  list  should  be 
prepared  and  the  box  numbered  so  that  the  whereabouts  of  all  specimens  are  known. 
File  the  packing  lists  with  the  catalogue  so  that  a  check  may  be  made  when  the  boxes 
are  unpacked  and  the  final  layout  of  material  is  made  in  the  laboratory. 

The  mimeographed  Field  Specimen  Inventory  Record  (p.  92)   has  proved  useful 
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and  may  be  recommended  as  containing  space  for  all  essential  find-data.  Number 
the  sheets  for  each  site  consecutively,  write  the  site's  name  or  number  on  each  page, 
and  enter  the  date  the  page  was  filled  out.  The  vertical  columns  contain  entries  for 
specimen  number,  description  of  the  item,  provenience,  depth,  association  with  a 
feature,  stratigraphic  level,  and  the  like,  a  "Remarks"  column,  and  a  column  where 
the  permanent  museum  number  may  be  added  later. 

After  the  field  catalogue  numbers  are  assigned,  notebooks,  the  burial  record 
sheet,  feature  record  sheet,  artifact  slip,  and  photographic  record  sheet  should  be 
reviewed  and  field  specimen  numbers  entered  on  these  for  the  purpose  of  cross  ref- 
erence and  identification.  This  procedure  is  an  absolute  necessity  if  the  field  records 
are  to  be  complete  and  understandable. 


XV.  TYPOLOGY 

Although  analysis  of  excavated  material  is  usually  not  attempted  in  the  field, 
there  are  times  when  such  description,  if  only  of  a  preliminary  nature,  may  seem  ad- 
visable. 

The  manual  work  of  removing  artifacts  from  the  ground  involves  the  use  of 
certain  tools.  So,  too,  with  analysis,  a  less  vigorous,  but  certainly  equally  important, 
aspect  of  archaeology,  methodological  "tools"  are  employed.  One  of  the  most  funda- 
mental tools  of  this  sort  is  classification.  "The  purpose  of  a  classification  of  archaeo- 
logical material  is  to  arrange  the  products  of  aboriginal  industry  in  an  order  per- 
mitting the  accurate  description  of  everything  found.  From  this  order  it  should  also 
be  possible  to  determine  with  a  minimum  of  effort  the  complete  range  of  variation 
of  all  the  products  of  the  industrial  life  of  a  community,  region,  or  large  area  de- 
pending upon  the  scope  of  the  particular  problem  under  discussion.  Furthermore,  the 
various  categories  which  are  segregated  in  a  classification  should  be  so  arranged  that 
they  can  be  studied  separately  or  used  for  comparative  purposes.  In  considering  any 
category  in  a  classification,  one  should  never  lose  sight  of  the  fact  that  it  is  really  so 
closely  related  to  the  whole  that  it  can  be  considered  as  a  unit  only  in  the  most  gener- 
al terms."  (Byers  and  Johnson,  1940:33).  The  excellent  discussion  by  Braidwood 
(1946  b)  on  classifications  should  also  be  read  by  all  archaeologists. 

In  recent  years,  with  the  increasing  emphasis  on  the  functional  interpretation 
of  data,  e.g.,  with  the  demand  for  statements  of  historical  meaning  of  types  in  terms 
of  behavior  patterns  (Krieger,  1944)  rather  than  mere  "typological  catalogues"  (see 
Section  III)  in  archaeological  reports,  ordered  and  accurate  assessment  of  types  has 
become  an  exacting  undertaking.  "Eventually  more  research  on  economic,  religious 
and  social  factors  may  enable  us  to  make  more  significant  cultural  distinctions,  but 
at  present  most  of  our  delineations  are  based  on  typology.  When  the  basic  types  are 
real  and  not  observer-imposed,  we  are  probably  dealing  with  once  existent  realities, 
and  the  distinctions  based  on  them  can  be  interpreted  in  sociological  terms."  (Mac- 
White,  1956,  p.  21.) 

Typology  is  a  method  of  classification  based,  as  the  word  implies,  on  types. 
Typology  as  a  methodological  approach  has  been  the  subject  of  considerable  discus- 
sion in  archaeological  literature.  By  type  we  mean  not  only  a  homogeneous  group  of 
artifacts  but  also  an  ideal  artifact,  according  to  the  criterion  set  up,  which  the  ac- 
tual implements  approach.  Byers  and  Johnson  (1940:35)  say:  "The  term  type  is  in- 
tended to  represent  the  perfect  example,  exhibiting  all  the  characteristics  which  dif- 
ferentiate it  from  other  types."  This  is  in  essential  accordance  with  the  statement  by 
Rouse  (1939:11)  that  a  type  artifact  is  "an  abstract  kind  of  artifact  which  symbolizes 
the  group." 

Within  a  group  of  artifacts  of  one  type  there  is  usually  more  or  less  variation; 
thus  subtypes  may  be  established  which  group  individual  pieces  having  the  same  or 
similar  variations  from  the  main  type. 

Typologies  based  on  geometric,  morphological,  and  cultural  forms  are  discussed 
by  Black  and  Weer  (1936:294) .  These  divisions  are  necessarily  rather  broad  in  scope, 
since  they  are  meant  to  be  applied  to  a  wide  range  of  collected  material.  It  is  possible 
to  use  these  criteria  either  separately  or  in  combination.  In  California  the  preponder- 
ance of  the  material  with  which  one  has  to  deal  is  amenable  to  initial  classification  as 
to  geometric  form  or  shape  and  morphological  form  or  structure.  Another  criterion 
might  be  the  degree  of  finish  of  artifacts.  A  large  number  of  methods  of  distinguishing 
typological  subdivisions  are  possible  in  setting  up  classifications  and  defining  types 
of  artifacts. 

References  are  cited  below  to  some  typologies  used  to  treat  different  classes  of 
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artifacts  found  as  a  result  of  archaeological  investigation  in  California  and  elsewhere. 
No  particular  classification  is  recommended,  but  each  has  been  employed  advan- 
tageously by  the  authors  of  the  reports  listed. 

A.  References 

GENERAL  WORKS  ON  TYPOLOGY 

Black  and  Weer,  1936:280-294.  Brew,  1946:44-66.  Byers  and  Johnson,  1940:32-38.  Ford,  1954: 
42-54.  Gorodzov,  1933:95-103.  Krieger,  1944:271-288.  Rouse,  1939:11-12.  Rouse,  1944:202-204.  Smith, 
1954:15-26. 
PROJECTILE  POINT  TYPOLOGIES  EMPLOYED  IN  CALIFORNIA 

Baumhoff,  1955:43-47,  PL  2  (Tehama  County).  Beardsley,  1954:9,  108-109,  Fig.  2  (Central 
California).  Bennyhoff,  1956:30-43,  Figs.  4-6  (Yosemite  National  Park).  Chard,  n.d.  (Hotchkiss 
site),  (Sacramento  Valley).  Fenenga  and  Riddell,  1949:209,  Fig.  58,  Table  13  (Northeastern 
Plateau).  Gifford  and  Schenck,  1926:80,  Fig.  1,  p.  81  (Southern  San  Joaquin  Valley).  Heizer, 
1949  (Sacramento  Valley).  Heizer  (ed.),  1953b: 290-294,  337-339,  Figs.  6-8  (Napa  region).  Heizer 
and  Elsasser,  1953:11-14,  PL  1  (Central  Sierra  Nevada).  Johnson,  1940:167-170  (Delta  region). 
Lillard,  Heizer  and  Fenenga,  1939:13  (Sacramento  Valley).  Meighan,  1955a:13,  Fig.  2,  PL  3  (Mono 
County);  Ibid,  1955c:  12-15,  PL  4  (Northern  California).  Schenck,  1926:239-242  (Emeryville  site). 
Schenck  and  Dawson,  1929:370-371  (Sacramento  Valley).  Wallace  and  Taylor,  1952:16-19,  PL  1 
(Siskiyou  County). 
PROJECTILE    POINT    TYPOLOGIES    EMPLOYED    ELSEWHERE    THAN    CALIFORNIA 

Black  and  Weer,  1936:290-291.  Brew,  1946:233-235,  Fig.  172  (Utah).  Byers  and  Johnson, 
1940:39-47  (Massachusetts).  Committee  on  stone  artifact  terminology,  1942:67-69.  Cressman  et  al., 
1940:41  ff  (Oregon).  Drucker,  1943a:41-42,  Figs.  6-7  (Northern  Northwest  Coast).  Finkelstein, 
1937:197-203.  Ford  and  Webb,  1956:50-76  (Louisiana).  Gladwin  et  al.,  1937:Pls.  85-94  (Arizona). 
Holland,  1955:166-173,  Fig.  23,  Pis.  24-30  (Virginia).  Kidder,  1932:12-24,  Figs.  1-8  (New  Mexico). 
Martin,  1941:206,  Figs.  72-74  (New  Mexico).  Martin  et  al.,  1939:64,  Fig.  29  (New  Mexico).  Mar- 
tin and  Rinaldo,  1946:344,  Fig.  118  (New  Mexico).  Nelson,  1929.  Powell,  1955.  Renaud,  1935a:4- 
5;  ibid.,  1935b:5-8;  ibid.,  1941:Pls.  5-6  (Colorado).  Strong,  1935a:88-89  (Nebraska).  Strong  et  al., 
1930:77-79  (Oregon).  Suhm,  Krieger,  and  Jelks,  1954:400-510  (Texas).  Whiteford,  1947:226-239. 
Wilson,  1899. 
MORTAR  AND   METATE  TYPOLOGIES   USED   IN   TREATING   CALIFORNIA   DATA 

Beardsley,   1954:9-10,    109-110,   Fig.    3    (Central    California).    Chard,   n.d.    (Hotchkiss    site). 
Heizer   (ed.),  1953:259-260,  284-285,  Fig.  5    (Napa  region).  Johnson  E.  N.,   1942:322-326    (Delta 
region).    Lillard,    Heizer    and    Fenenga,    1939:8-9     (Sacramento    Valley).    Schenck,    1926:245-247 
(Emeryville  site).  Treganza  and  Malamud,  1950:139-140,  PI.  21    (Topanga  Canyon). 
MORTAR  AND   METATE  TYPOLOGIES  EMPLOYED   OUTSIDE   CALIFORNIA 

Bartlett,  1933:1-32  (Arizona).  Brew,  1946:231-235,  240,  Fig.  174  (Utah).  Gladwin  et  al., 
1937:  Pis.  49-50,  52  (Arizona).  Kidder,  1932:66-71,  Figs.  42-46  (New  Mexico).  Kluckhohn  and 
Reiter,  1939:63-68  (New  Mexico).  Loud  and  Harrington,  1929:140-144,  Figs.  21-22,  139,  Pis.  60, 
64  (Nevada).  Martin,  1941:186-194,  Figs.  60-64  (New  Mexico).  Martin  et  al.,  1939:42-48,  Figs.  15- 
22  (New  Mexico).  Martin  and  Rinaldo,  1946:328-332,  334,  Figs.  108-110,  112,  114  (New  Mexico). 
PESTLE  TYPOLOGIES  ESTABLISHED   FOR   CALIFORNIA  MATERIALS 

Beardsley,  1954:10,  111-112,  Fig.  4  (Central  California).  Chard,  n.d.   (Hotchkiss  site).  Heizer 
(ed.),  1953:260,  285,  Fig.  5,  Pis.  34-35    (Napa  region).  Lillard,  Heizer  and  Fenenga,   1939:10-11 
(Sacramento  Valley).  Schenck,   1926:247-249    (Emeryville   site).   Schenck   and   Dawson,   1929:387- 
389  (Sacramento  Valley). 
PESTLE   TYPOLOGIES   UTILIZED    ELSEWHERE   THAN    CALIFORNIA 

Gladwin  et  al.,  1937:  PL  51   (Arizona).  Martin,  1941:196,  Fig.  67   (New  Mexico).  Martin  et 
al.,   1939:52,   Fig.   23    (New   Mexico).    Martin   and    Rinaldo,    1946:338,   Fig.    115    (New   Mexico). 
Renaud,  1941:  PL  2   (Colorado). 
CHARMSTONE   [PLUMMET]   TYPOLOGIES  EMPLOYED  IN  CALIFORNIA 

Beardsley,  1954:10,  113-115,  Fig.  5  (Central  California).  Chard,  n.d.  (Hotchkiss  site).  Gif- 
ford and  Schenck,  1926:93-97  (Southern  San  Joaquin  Valley).  Heizer,  1949  (Early  Horizon). 
Heizer    (ed.),   1953:258-259,  286-288,   PL   33    (Napa  region).   Lillard,   Heizer   and   Fenenga,   1939 
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(Sacramento  Valley).   Schenck,   1926:254-264    (Emeryville   site).    Schenck   and   Dawson,   1929:391 

(Sacramento  Valley). 

BONE   OBJECTS  TYPOLOGIES   EMPLOYED   IN   ANALYZING    CALIFORNIA   DATA 

Bennyhoff,  1950:296-321,  Figs.  1-7   (California  general).  Gifford,  1940:153-237.  Orr,  1947:115- 
132    (Santa    Barbara    region).    Schenck,    1926:214-217    (Emeryville    site).    Schenck    and    Dawson, 
1929:350    (Sacramento  Valley). 
BONE   ARTIFACT  TYPOLOGIES   USED   ELSEWHERE   THAN   CALIFORNIA 

Drucker,  1943:52-54,  55-56,  58-59  (Northern  Northwest  Coast).  Brew,  1940:243-244,  Figs. 
176,  178,  180-181  (Utah).  Gladwin,  et  al,  1937:154-155,  Pis.  125-130  (Arizona).  Heizer,  1956:55-82, 
Pis.  52-85  (Kodiak  I.).  Hodge,  1920  (New  Mexico).  Kidder,  1932:195-271,  Figs.  166-266  (New 
Mexico).  Martin,  1941:224,  226,  228,  Figs.  71,  83-85  (New  Mexico).  Martin  et  al,  1939:70,  Fig.  32 
(New  Mexico).  Martin  and  Rinaldo,  1946:350,  Fig.  121  (New  Mexico). 
SHELL  BEAD  AND  ORNAMENT  TYPOLOGIES  UTILIZED  IN  CALIFORNIA 

Beardsley,  1954:10-11,  115-119,  Fig.  6  (Central  California).  Gifford,  1947.  Gifford  and 
Schenck,  1926:57-65  (Southern  San  Joaquin  Valley).  Gonsalves,  1955:35-36,  PI.  2  (Calaveras 
County).  Heizer,  1949  (Early  Horizon).  Lillard,  Heizer  and  Fenenga,  1939:12-17  (Sacramento 
Valley).  Schenck,  1926:230-239  (Emeryville  site).  Schenck  and  Dawson,  1929:373-379  (Sacra- 
mento Valley) . 

SHELL  BEAD  AND  ORNAMENT  TYPOLOGIES   EMPLOYED   ELSEWHERE  THAN 
CALIFORNIA 

Drucker,    1943:59    (Northern   Northwest   Coast).   Gladwin   et   al.,    1937:137-153,    Figs.   53-58, 
Pis.   113-124    (Arizona).   Kidder,   1932:183-194,   Figs.    158-165    (New   Mexico).    Martin,    1941:220, 
Fig.  81    (New  Mexico).  Martin  et  al.,  1939:68,  Fig.  31    (New  Mexico). 
BAKED   CLAY   OBJECT  TYPOLOGIES   USED   IN   CALIFORNIA 

Gifford  and  Schenck,  1926:55-56    (Southern  San  Joaquin  Valley).  Heizer,  1937:34-50    (cook- 
ing  stone    substitutes).    Heizer   and    Beardsley,    1943:199-207    (figurines).    Schenck    and    Dawson, 
1929:360-364    (cooking  stone  substitutes). 
BAKED   CLAY   OBJECT  TYPOLOGIES   USED   OUTSIDE   CALIFORNIA 

Ford  and  Webb,  1956:39-49    (Louisiana).  Gladwin  et   al.,   1937:233-245,  Pis.   195-213,  Figs. 
113-115    (Arizona).  Kidder,   1932:112-155,   157-182,  Figs.  83-157    (New  Mexico). 
POTTERY   TYPES    (SHAPE,    TECHNIQUE)    OF    CALIFORNIA 

DuBois,  1907:484-486  (Diegueno).  Gayton,  1929:239-251,  Pis.  95-102  (Yokuts  and  Western 
Mono).  Gifford,  1928:353-373  (Southwest).  Kroeber  and  Harner,  1955:1-20  (Mohave).  Riddell, 
1951:20-23  (Owens  Valley  Paiute).  Rogers,  1936  (Yuma).  Rogers,  1945  (Yuma).  Schroeder, 
1952:7-57    (Colorado  River).  Treganza,  1942:157-159,  Fig.  10    (California  and  Baja  California). 


XVI.  CLASSIFICATION  SYSTEMS  FOR  ARCHAEOLOGICAL  CULTURES 

The  concept  of  an  archaeological  culture  is  basic  to  classification  and  has  been 
well  defined  by  Childe  (1950:2)  as  "an  assemblage  of  artifacts  that  recur  repeatedly 
associated  together  in  dwellings  of  the  same  kind  and  with  burials  of  the  same  rite. 
The  arbitrary  peculiarities  of  the  implements,  weapons,  ornaments,  houses,  burial 
rites  and  ritual  objects  are  assumed  to  be  the  concrete  expressions  of  the  common 
social  traditions  that  bind  together  a  people."  This  definition  should  be  expanded  to 
include  all  meaningful  associations,  including  those  artifacts  found  together  in  an 
undisturbed  stratigraphic  level.  The  "arbitrary  peculiarities"  of  the  artifacts  com- 
prise the  types  from  which  the  archaeologist  defines  each  culture.  It  must  be  em- 
phasized that  any  description  of  a  prehistoric  culture  will  always  be  incomplete,  in 
contrast  to  an  ethnographic  study,  because  the  data  gathered  by  the  archaeologist 
are  limited  to  material  objects,  usually  only  the  non-perishable  artifacts.  Though 
many  inferences  can  be  made  as  to  some  of  the  non-material  items  which  were  as- 
sociated with  the  objects  found,  there  will  always  remain  a  large  portion  of  past 
human  behavior  which  cannot  be  reconstructed  for  any  specific  archaeological 
culture. 

Systematic  attempts  to  define  meaningful  units  of  prehistoric  artifacts  have  pro- 
ceeded along  varied  lines  and  at  markedly  different  rates  in  various  parts  of  the 
world.  Distinctive  assemblages  and  complexes  of  variable  completeness  (ranging 
from  a  few  stone  implements  to  whole  cities)  have  been  assigned  names  as  "cultures;" 
these  labels  are  often  derived  from  the  name  of  site  or  locality  where  the  complex 
was  first  recognized  or  is  best  represented,  but  cultures  have  also  been  named  after 
the  numbered  strata  within  a  site,  historic  ethnic  groups  (often  falsely  identified), 
mythological  predecessors,  subsistence  patterns,  characteristic  artifacts  or  customs, 
and  a  wide  variety  of  other  sources.  Attention  was  first  given  to  arranging  these 
named  units  in  a  temporal  sequence.  The  earliest  system  (which  actually  preceded 
the  naming  of  specific  cultures)  was  that  of  the  three  ages  of  stone,  bronze  and  iron, 
first  proposed  for  Denmark,  and  widely  disseminated  after  1836.  The  inception  and 
subsequent  revisions  of  this  basic  Old  World  system  are  ably  chronicled  by  Daniel 
(1950,  p.  40  and  following  chapters).  A  classic  example  of  a  local  temporal  system  is 
the  Pecos  Classification,  developed  in  the  American  Southwest  (Kidder,  1927;  see 
Brew,  1946:34-40,  for  discussion  of  the  later  modifications). 

Later  the  emphasis  shifted  to  the  distribution  of  cultures  in  space  as  well  as  their 
duration  in  time.  In  both  hemispheres  various  generalized  systems  of  cultures, 
phases  and  periods  have  been  worked  out  on  the  basis  of  the  comparative  method, 
stratigraphy,  and  seriation  (cf.  Daniel,  1943;  Braidwood,  1946  c;  typical  applica- 
tions will  be  found  in  Childe,  1947;  Ehrich,  1954;  Martin,  Quimby,  and  Collier, 
1947;  Ford  and  Willey,  1941).  These  analytical  tools  are  also  used  in  the  "direct 
historical  approach"  (Steward,  1942)  by  means  of  which  can  be  derived  the  gen- 
eralized sequence  of  phases  extending  from  the  historic  back  into  the  prehistoric 
(Strong,  1935  a;  Heizer,  1941  b).  Recently  a  classification  of  eight  types  of  culture 
contact  situations  has  been  presented  (Wauchope,  1955,  Seminar  1,  pp.  1-30).  The 
earliest  cultural  remains  (Paleolithic,  Paleo-Indian)  pose  a  distinct  problem  because 
the  range  of  artifact  classes  recovered  is  quite  limited;  nevertheless,  considerable 
success  has  been  attained  in  the  definition  and  chronological  placement  of  stone- 
working  "industries"  or  "traditions"  in  the  Old  World  (Oakley,  1949,  Chap.  7; 
Braidwood,  1946  c,  p.  38  ff.;  1950,  Chap.  4,  5;  Movius,  1953),  and  projectile  point 
"complexes"  in  the  New  World   (Hurt,  1953;  Wormington,  1949). 

New  World  specialists  have  been  more  concerned  with  specific  systems  which 
incorporate  the  distribution   of  cultures  in   space  and  time.   Gladwin   and   Gladwin 
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(1934)  presented  a  "family-tree"  system  of  classification  for  Southwestern  cultures, 
arranged  to  show  temporal  changes  in  different  regions.  The  fundamental  unit  was 
the  phase,  comparable  to  the  definition  of  a  culture  given  below.  Related  phases  were 
grouped  together  as  branches,  similar  branches  composed  a  stem,  and  related  stems 
formed  a  root.  Gladwin  recognized  four  roots,  which,  as  modified  by  Colton  (1939), 
have  become  Anasazi,  Hohokam,  Mogollon,  and  Patayan.  Under  the  influence  of  the 
McKern  classification,  Colton  also  added  the  concept  of  component  as  the  expression 
of  a  certain  phase  at  a  single  site,  and  changed  the  name  of  Gladwin's  phase  to  focus. 
The  Gladwin  system  has  been  strongly  criticized  for  the  genetic  implications  and  for 
the  inability  to  show  relationships  between  contemporaneous  phases  in  different 
"trees"   (see  Brew,  1946:41,  42,  47). 

In  Peru,  Tello  (1942)  worked  out  an  elaborate  system  of  geographic  areas  cor- 
related with  basic  cultures  or  trees  divided  into  branches,  but  the  extreme  organi- 
cism  and  lack  of  physical  stratigraphic  support  do  not  allow  acceptance  of  the 
system. 

The  Midwestern  Taxonomic  Method  was  presented  by  McKern  (1934,  1939)  and 
has  been  widely  used  in  both  its  original  form  and  modified  variations  in  the  central 
and  eastern  United  States.  Griffin  (1943:327-341)  presents  an  excellent  historical 
summary  and  methodological  analysis  of  this  system  (for  additional  comments  and 
criticisms  see  Steward,  1944;  Guthe,  1952:9-11;  Brew,  1946:51-52).  The  basic  unit 
is  the  focus,  a  complex  of  significant  cultural  traits  which  recurs  repeatedly  in  sim- 
ilar form  at  several  sites.  The  expression  of  a  specific  focus  at  a  single  site  is  termed 
a  component.  Related  foci  are  grouped  into  aspects,  similar  aspects  determine  a 
phase,  and  like  phases  constitute  a  pattern.  Examples  of  the  latter  are  the  Archaic, 
Woodland  and  Mississippi  Patterns.  McKern  intended  that  this  system  should  be  ap- 
plied only  in  spacial  studies,  completely  independent  of  the  time  dimension.  Drucker 
(1943,  pp.  123-128)  has  presented  such  an  areal  analysis  in  terms  of  aspects  for  the 
northern  Northwest  Coast,  where  temporal  relationships  were  largely  unknown. 
However,  various  archaeologists  have  utilized  modifications  of  the  McKern  scheme 
for  temporal  studies  as  well  (cf.  Ritchie,  1944;  Krieger,  1946;  Griffin,  1952).  Dis- 
agreement on  the  definition  of  phases  in  the  McKern  sense  has  led  many  classifiers  to 
reject  this  conceptual  unit. 

The  classification  system  in  use  in  Central  California  since  1947  is  similar  in 
part  to  the  McKern  system,  though  the  terminology  differs.  As  shown  in  the  ac- 
companying chart,  the  basic  unit  is  the  fades  (identical  in  definition  to  McKern's 
focus),  each  of  which  is  composed  of  one  or  more  settlements  (McKern's  compo- 
nents). The  suffix  letters  "A,"  "B,"  "C,"  in  the  chart  distinguish  settlements  of  dif- 
ferent facies  at  the  same  site;  "A"  refers  to  the  uppermost,  and  latest,  cultural  level 
and  settlement  deposit,  "B"  to  the  next  inferior  level,  and  so  on.  Related  facies  are 
grouped  together  in  provinces,  which  are  regions  of  geographic  consistency  in  which 
there  occurred  a  similar  cultural  development  over  a  long  time  period,  within  two 
geographic  zones.  Related  provinces  are  grouped  into  horizons,  which  are  long  pe- 
riods of  time  during  which  a  general  cultural  similarity  existed  over  a  broad  area 
(comparable  to  McKern's  pattern).  The  Late  Horizon  can  be  divided  into  two 
phases  on  the  basis  of  certain  cultural  traits  which  have  a  comparable  duration  in 
time  over  a  broad  area  (there  is  no  equivalence  with  McKern's  phase  concept). 

Recently  a  modification  of  the  McKern  system  has  been  proposed  by  Phillips 
and  Willey  (1953).  They  present  three  spacial  divisions,  the  locality  (a  district  oc- 
cupied by  a  single  community),  the  region  (comparable  in  a  general  way  to  the  ter- 
ritory held  by  an  ethnographic  tribe  or  society),  and  the  area  (equivalent  to  the 
culture  area  of  ethnography ) .  They  assert  that  only  two  formal  or  content  units  are 
needed,    the    component    and    pliase    (synonymous    with    McKern's    component    and 
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focus,  respectively).  They  define  a  phase  as  "a  space-time-culture  unit  possessing 
traits  sufficiently  characteristic  to  distinguish  it  from  other  units  similarly  con- 
ceived, whether  of  the  same  or  other  cultural  traditions,  geographically  limited  to 
a  locality  or  region  and  chronologically  limited  to  a  relatively  brief  span  of  time" 
(ibid.,  p.  620).  To  deal  with  the  study  of  cultural  configurations  within  or  beyond 
an  area  and  over  longer  time  periods  than  a  phase,  these  authors  suggest  the  use  of 
two  integrative  concepts,  the  horizon  and  tradition.  A  horizon  has  been  defined  as 
"a  special  continuum  represented  by  the  wide  distribution  of  a  recognizable  art 
style"  (ibid.,  p.  625),  which  persists  for  a  short  time.  By  tradition  they  mean  "a 
major  large-scale  space-time-cultural  continuity,  defined  with  reference  to  persistent 
configurations  in  single  technologies  or  total  (archaeological)  culture,  occupying 
a  relatively  long  interval  of  time  and  a  quantitatively  variable  but  environmentally 
significant  space"  (ibid.,  p.  628)  ;  see  also  Wauchope,  1956,  Seminar  2,  pp.  31-57). 
Bennett  (1948:1-7)  defined  the  related  concept  of  an  area  co-tradition  as  a  culture 
area  with  time  depth  containing  a  group  of  successive  cultures  linked  by  a  series  of 
traditions.  This  concept  has  also  been  applied  to  the  Southwest  (Martin  and  Rinaldo, 
1951;  see  Rouse,  1954,  for  criticism).  Phillips  and  Willey  (1953:628)  also  include 
Kroeber's  concept  of  climax,  meaning  the  "phase  or  phases  of  maximum  cultural 
intensity  of  a  cultural  tradition." 

To  apply  the  Phillips  and  Willey  system  to  Central  California,  the  following 
changes  should  be  made  in  the  terminology  used  in  the  accompanying  chart.  The 
province  and  zone  of  the  chart  would  become  locality  and  region,  respectively,  within 
the  Central  California  area.  Settlements  would  become  components,  and  facies  would 
be  termed  phases.  The  Early,  Middle  and  Late  horizons  of  the  chart  would  become 
three  traditions  in  the  Phillips  and  Willey  scheme.  Although  these  authors  define 
horizon  with  reference  to  art  styles,  certain  shell  bead  types  have  a  sufficiently  wide 
spatial  distribution  yet  short  temporal  duration  in  Central  California  to  allow  the 
use  of  these  artifacts  as  horizon  markers,  so  Phase  1  and  Phase  2  of  the  chart  would 
become  horizons. 

Rouse  (1955)  has  commented  on  the  Phillips  and  Willey  system,  arguing  that 
the  analyst  seldom  controls  sufficient  information  to  present  all  his  data  in  terms  of 
one  classificatory  system.  He  presents  a  cogent  discussion  of  three  approaches  to 
the  cultural  correlation  problem,  the  descriptive  (McKern),  distributional  (Old 
World  systems;  direct  historical  approach),  and  genetic  (Phillips  and  Willey),  sum- 
marizing the  different  concepts  and  methods  involved  in  each  approach.  He  con- 
cludes that  each  of  these  has  its  value  depending  on  the  adequacy  of  the  data  and 
that  an  analysis  should  begin  with  the  descriptive  approach  and  proceed  to  the  dis- 
tributional and  genetic  correlations  as  the  necessary  facts  become  available.  (See 
also  MacWhite,  1956,  for  comments  and  for  the  Pittioni  system  which  attempts 
unacceptable  sociological  and  linguistic  correlations.) 

Another  approach  which  is  receiving  much  current  attention  is  the  formulation 
of  developmental  classifications  in  terms  of  eras,  epochs  or  stages.  The  general  con- 
cept of  stages  has  long  been  utilized,  appearing  in  the  Danish  tripartite  age  system  in 
various  forms,  the  Proto-literate,  Early  Dynastic,  etc.,  of  the  Near  East,  the  Pre- 
Classic  (Archaic,  Middle),  Classic,  and  Post-Classic  of  Meso-America,  and  the  Early, 
Middle  and  Late  Periods  of  Peru,  to  give  a  few  examples.  Recently,  however,  a  myriad 
of  integrated  functional  systems  have  been  proposed  which  attempt  to  define  trait 
complexes  shared  by  groups  of  cultures  on  the  same  developmental  level.  The  nomen- 
clature proposed  is  quite  variable.  Strong  (1948,  Table  4)  defines  the  following 
"epochs"  for  Peru:  Pre-agricultural,  Developmental,  Formative,  Florescent,  Fusion, 
Imperial,  and  Colonial;  Bennett  and  Bird  (1949,  Fig.  19)  make  the  following  "time 
divisions"  for  the  same  Peruvian  cultures:  Hunters,  Early  Farmers,  Cultists,  Experi- 
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menters,  Master  Craftsmen,  Expansionists,  City  Builders,  Imperialists,  and  Con- 
quest. Two  variant  systems  by  Steward  for  American  high  cultures  and  by  Armillas 
for  Meso-America  will  be  found  in  Bennett,  1948  (pp.  103-104  and  pp.  105-111,  re- 
spectively). Steward  (1949)  defines  nine  "eras"  for  cradles  of  civilization  in  the 
Old  and  New  Worlds.  Willey  and  Phillips  (1955)  have  summarized  New  World 
culture  history  in  terms  of  six  stages:  Early  Lithic,  Archaic,  Preformative,  Forma- 
tive, Classic  and  Post-Classic.  These  authors  (ibid.,  pp.  725-727)  cite  additional  ex- 
amples of  developmental  classifications  (see  also  Steward,  et  al,  1955;  Adams,  1956; 
Wauchope,  1950;  Borhegyi,  1956).  A  variant  system  distinguishes  seven  primary 
community  patterns  and  three  nomadic  variations,  arranged  in  a  developmental  se- 
quence, and  correlated  with  the  total  culture  (Wauchope,  1956,  Seminar  4,  pp.  129- 
157).  The  utility  of  these  various  constructions  has  yet  to  be  demonstrated;  many 
are  premature  efforts  based  on  unproven  assumptions,  few  adequately  incorporate 
all  cultural  groups,  and  all  will  undoubtedly  undergo  extensive  revision  and  re- 
formulation. 

Recommended  discussions  of  the  general  problem  of  classification  will  be  found 
in  Brew   (1946:32-66)    and  Taylor    (1948:132-151). 


XVII.  RECORDING  LOCAL  COLLECTIONS 

Information  concerning  the  archaeology  of  an  area  may  be  gained  from  local, 
private  or  civic  collections.  The  amateur  collector  is  often  an  excellent  source  for 
location  of  sites  in  his  region,  and  his  collections  sometimes  give  a  clue  to  the  va- 
riety, type,  and  quantity  of  material  to  be  expected  there.  The  county,  school,  or 
municipal  museum,  because  it  is  a  frequent  depository  for  single  finds,  can  offer  a 
wide  sampling  of  local  material. 

When  a  local  collection  is  being  inspected,  every  effort  should  be  made  to  record 
full  data  concerning  its  contents.  Each  item  in  the  collection  should  be  described 
fully,  the  description  should  include  the  type  of  artifact,  the  material  of  which  it  is 
made,  its  size,  shape,  and  general  characteristics.  Any  unusual  features  such  as  incis- 
ing, painting,  or  other  decoration  must  be  particularly  noted.  The  record  should  list 
the  site  from  which  each  specimen  came  and,  if  the  artifact  was  acquired  by  exca- 
vation, its  association  with  a  burial  or  with  other  artifacts  or  features.  If  the  collection 
has  been  catalogued,  the  identifying  numbers  or  symbols  used  should  be  noted.  The 
recorder  may  find  it  convenient  to  use  the  Archaeological  Field  Specimen  Inventory 
Record  (see  Section  XIV)  as  a  field  catalogue.  The  local  catalogue  numbers  may  be 
entered  under  "Field  Specimen  Number." 

If  the  collection  can  be  handled,  outline  drawings  of  all  specimens  should  be 
made.  When  specimens  are  mounted  or  kept  in  locked  cases  and  not  freely  accessible, 
a  scale  drawing,  instead  of  an  outline,  may  be  made.  Each  drawing  should  be  la- 
beled to  ensure  correlation  with  the  proper  written  description. 

It  is  strongly  recommended  that  photographs  be  made  of  all  specimens  in  a  col- 
lection (see  Section  XII  for  the  most  effective  methods).  For  convenience  in  taking 
pictures,  specimens  can  be  grouped  by  site  or  burial  associations.  When  specimens 
are  associated  with  burials,  this  grouping  renders  the  record  more  complete.  A  clear- 
ly marked  scale  or  ruler  must  always  be  included  in  the  photograph  to  indicate  the 
size  of  the  artifacts.  A  white  celluloid  ruler  with  its  alternate  inch  (or  centimeter) 
divisions  blacked  in  with  India  ink  is  well  suited  for  this  purpose. 

A  checklist  may  be  used  as  a  guide  in  recording  collections  although,  because  of 
the  inflexible  nature  of  a  printed  list,  strict  adherence  to  it  may  prevent  the  recording 
of  sufficient  data.  The  checklist  should  include  the  following  items:  (1)  the  site  name 
or  number  ( if  the  site  has  not  been  previously  recorded,  a  full  description  should  ac- 
company the  notes)  ;  (2)  the  collector  and  date  and  circumstance  of  collecting;  (3) 
the  original  catalogue  number  (if  any)  ;  (4)  a  description  of  the  specimen;  and  (5) 
any  data  on  associated  specimens. 

Notes  of  local  collections  should  be  made  at  least  in  duplicate.  One  copy  should 
be  given  to  the  custodian  of  the  collection;  another  should  be  deposited  with  the  in- 
stitution primarily  concerned  with  the  recovery  of  archaeological  information  in  that 
region.  If  the  recorder  expects  to  carry  on  extensive  work  in  the  area,  he  will  want  to 
keep  a  copy  in  his  own  files.  A  municipal  collection  may  be  of  sufficient  interest  to 
warrant  giving  a  copy  of  the  report  to  the  local  public  library.  It  is,  of  course,  wise 
to  avoid  depositing,  in  a  place  of  ready  access  to  anyone,  information  that  may  lead  to 
vandalism,  and  any  disposition  of  notes  on  a  collection  should  be  made  with  the  full 
approval  of  its  collector  or  custodian. 

Personal  relations  established  in  the  course  of  careful  recording  of  a  collection 
can  be  valuable  for  both  the  collector  and  the  archaeologist.  The  latter  can  provide  the 
former  with  record  sheets  and  instructions  for  obtaining  full  data  on  additions  to  the 
collection.  The  collector  will  be  interested  in  methods  of  restoration  and  preservation 
of  his  specimens  and  will  often  be  open  to  suggestion  concerning  methods  of  excava- 
tion. The  collector  may  not  be  interested  in  certain  types  of  material  and  is  often  will- 
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ing  to  donate  specimens  of  this  sort  to  a  scientific  institution  rather  than  discard  them. 
The  archaeologist,  by  his  interest,  will  demonstrate  the  value  of  the  collection  and 
should  encourage  adequate  arrangements  for  its  eventual  disposition,  as  well  as  offer- 
ing assistance  in  instructing  the  collector  in  approved  techniques  of  collecting  and 
recording. 
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XVIII.  STATE  AND  FEDERAL  REGULATIONS  CONCERNING 
ARCHAEOLOGICAL  SITES 

California,  unlike  many  other  states,  lacks  a  law  aimed  specifically  at  limiting 
the  activities  of  pot  hunters.  There  exists,  however,  Section  622!/2  of  the  State  Penal 
Code  (1939),  which  states:  "Every  person,  not  the  owner  thereof,  who  willfully  in- 
jures, disfigures,  defaces,  or  destroys  any  object  or  thing  of  archaeological  or  histori- 
cal interest  or  value,  whether  situated  on  private  lands  or  within  any  public  park  of 
place,  is  guilty  of  a  misdemeanor."  A  misdemeanor  is  punishable  by  imprisonment  in 
the  county  jail  for  a  period  not  to  exceed  six  months,  or  a  fine  not  to  exceed  $500 
or  both. 

No  information  is  given  in  this  section  on  how  to  obtain  permission  to  excavate 
state  lands,  nor  is  there  any  limitation  concerning  persons  who  may  be  deemed  com- 
petent to  excavate.  Many  of  the  states  adjoining  California  have  more  comprehensive 
antiquities  acts.  The  Oregon  statute  (Chap.  30,  1935)  (1)  makes  it  unlawful  to  exca- 
vate on  state  lands  without  permission;  (2)  requires  that  such  permission  be  obtained 
from  the  State  Land  Board  and  the  President  of  the  University  of  Oregon;  and 
(3)  provides  that  permission  will  be  granted  only  to  members  of  reputable  institu- 
tions. The  state  of  Arizona  has  much  the  same  requirements  and  goes  one  step  further 
(Sec.  54-1617,  1939),  making  violations  a  misdemeanor.  The  State  of  Nevada  has  re- 
cently enacted  legislation  to  preserve  archaeological,  historic,  and  certain  classes  of 
geological  sites.  The  Nevada  act  (Statutes,  Chap.  210,  Sec.  1)  requires  a  permit  from 
the  Nevada  State  Museum  and  provides  that  violators  are  guilty  of  a  misdemeanor. 
The  State  of  Washington  has  a  similar  act  (Session  Laws  1941,  Chap.  216,  p.  678). 

Pot-hunting  has  been  partially  restricted  in  California  by  the  attitudes  of  some 
museums  of  the  state.  F.  W.  Hodge,  Director  of  the  Southwest  Museum,  in  the  article 
"Pot-hunting:  A  Statement  of  Policy"  (Masterkey,  1937,  11:108;  reprinted  in  Ameri- 
can Antiquity,  1937,  3:184),  states  the  Museum's  position.  The  Southwest  Museum 
refuses  to  purchase  any  collections  not  gathered  in  a  scientific  manner,  except  material 
brought  to  light  by  non-archaeological  excavation  (e.g.,  foundation  digging,  road 
cuts,  etc.)   or  "collections  not  known  to  have  been  gathered  contrary  to  law." 

The  Santa  Barbara  Museum  of  Natural  History  suggests  (Museum  Leaflet,  1945, 
20:33)  that  it  does  not  wish  to  deal  with  pot-hunters.  The  University  of  California  and 
the  California  Archaeological  Survey,  although  they  have  published  no  statement  on 
the  subject,  share  the  attitude  of  these  institutions. 

Permission  to  excavate  on  state  lands  must  be  obtained  from  the  agency  having 
jurisdiction  over  the  lands  in  question.  The  State  Department  of  Natural  Resources 
has  under  it  the  Division  of  Forestry,  the  Division  of  Fish  and  Game,  and  the  Division 
of  Beaches  and  Parks.  Information  on  other  state  land  may  be  secured  by  writing  to 
the  Secretary  of  State,  Sacramento. 

The  applicant  for  permission  to  excavate  on  private  lands  should  make  every 
effort  to  get  this  permission  in  writing.  For  official  University  excavations,  written 
permission  is  mandatory.  It  is  important  that  this  permission  be  obtained  from  the 
bona  fide  owner  of  the  land  as  well  as  from  the  tenant  or  lessee.  Attention  should  be 
paid  to  land  adjacent  to  a  railroad  right  of  way.  Alternate  sections  of  land  are  often 
owned  by  the  railroad,  hence  are  under  company  jurisdiction. 

All  lands  controlled  by  the  federal  government  are  protected  by  "The  Act  for  the 
Preservation  of  American  Antiquities"  (Public  Law  209,  June  1906).  It  is  a  mis- 
demeanor to  "appropriate,  excavate,  injure  or  destroy  any  historic  or  prehistoric  ruin 
or  monument  or  object  of  antiquity  situated  on  lands  owned  or  controlled  by  the 
United  States  ..." 

Permits  to  excavate  may  be  secured  from  the  secretary  of  the  department  having 
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jurisdiction  over  the  land,  i.e.,  the  secretaries  of  the  Interior,  Agriculture,  or  War. 
With  the  application  must  be  submitted  an  outline  of  the  intended  work,  name  of  the 
public  institution  in  which  the  materials  are  to  be  deposited,  etc.  Full  information 
concerning  this  procedure  may  be  found  in  "The  Uniform  Rules  and  Regulations  .  .  . 
to  carry  out  the  provisions  for  The  Act  for  The  Preservation  of  American  Antiquities" 
(34  Stat.  L.  June  8,  1906). 

Copies  of  these  various  regulations  are  on  file  in  the  offices  of  the  University  of 
California  Archaeological  Survey. 


XIX.  THE  NAMES  AND  DISTRIBUTION  OF  RECENT  CALIFORNIA 

INDIAN  TRIBES 

A  tribe  is  generally  defined  as  a  territorial  and  linguistic  unit;  it  comprises  a 
population  sharing  a  common  geographical  area  and  language. 

A  language  family  comprises  a  group  of  genetically  related  speech  groups.  Eng- 
lish, for  example,  is  a  member  of  the  Indo-European  family  and  shares  this  mem- 
bership with  French,  German,  Spanish,  Italian,  Sanskrit,  Slavic,  Roumanian,  etc. 
Similarly,  there  are  language  families  of  native  California,  some  large  and  some 
small.  All  except  one  (Yukian)   is  spoken  by  tribes  outside  California. 

California  tribes  are  identified  by  the  languages  they  speak.  A  total  of  more 
than  100  language  dialects  were  spoken  in  aboriginal  times,  each  of  these  dialects 
being  a  member  of  one  of  the  seven  great  linguistic  families  of  native  California.  This 
remarkable  linguistic  diversity  exhibited  by  the  Indians  of  California  indicates  that 
the  cultural  history  of  these  tribes  has  been  long  and  complex.  The  archaeologist 
hopes  ultimately  to  contribute  to  the  history  of  the  speakers  of  these  various  linguis- 
tic families  and  perhaps  to  throw  some  light  on  the  movements  of  the  tribes — to  ex- 
plain, for  example,  the  scattered  distribution  of  the  five  Penutian  tribes  (see  map  2) 
and  to  assist  the  ethnologist  and  linguist  who  are  concerned  with  the  problem  of  the 
order  of  appearance  in  California  of  the  Algonkian,  Athabascan,  Lutuamian,  Yukian, 
Hokan,  Penutian,  and  Shoshonean  speaking  peoples.  The  present  distribution  of 
types  of  culture  and  language  in  California  raises  problems  of  the  source  and  devel- 
opment of  culture  and  speech  that  present  a  challenge  to  the  research  worker  in  eth- 
nology, linguistics,  and  archaeology.  Attempts  to  state  this  problem  and  to  contribute 
to  its  solution  have  been  made  by  Kroeber  (1917,  1923,  1936)  and  Klimek  (1935; 
especially  4-11). 

A.  List  of  California  tribes  according  to  linguistic  family 

Numbers  given  below  correspond  to  those  appearing  on  map  2.  These  data  are 
taken  from  a  printed  map  entitled  "Native  Tribes,  Groups,  Dialects,  and  Families  of 
California  in  1770"  issued  by  the  Department  of  Anthropology,  University  of  Cal- 
ifornia, 1929. 

Athabascan  Family 

1.  Tolowa 

2.  Hupa  group  (Hupa,  Chilula,  Whilkut) 

3.  Mattole 

4.  Wailaki  group  (Nongatl,  Lassik,  Sinkyone,  Wailaki,  Kato) 

Algonkian  Family 

5.  Yurok 

6.  Wiyot 

Lutuamian  Family 

7.  Modoc 

Hokan  Family 

8.  Shasta  (including  the  Okwanuchu,  New  River  Shasta,  Konomihu) 

9.  Achomawi 

10.  Atsugewi 

11.  Yana  group  (Northern,  Central,  and  Southern  Yana;  Yahi) 

12.  Karok 

13.  Chimariko 

14.  Porno  group   (Northern,  Central,  Eastern,  Southeastern,  Northeastern,  South- 

ern, Southwestern  Pomo  dialect  groups) 
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Hokan  Family  (Continued) 

15.  Washo 

16.  Esselen 

17.  Salinan  group  ( Antoniano,  Migueleno,  and  Playano  dialects) 

18.  Chumash    group    (Obispefio,    Purisimeno,    Ynezefio,    Barbareho,    Ventureno, 

Emigdiano,  Interior  and  Island  dialect  groups) 

19.  Diegueiio  group  (Eastern  and  Western  dialects) 

20.  Kamia 

21.  Yuma 

22.  Halchidhoma 

23.  Mohave 

Penutian  Family 

24.  Wintun  group  (Wintu,  Nomlaki,  Patwin  dialects) 

25.  Maidu    (Northeastern,   Northwestern,   and   Southern    [Nisenan]    dialects) 

26.  Coast  Miwok 

27.  Interior  Miwok  (Plains,  Northern,  Central,  Southern  dialects) 

28.  Costanoan   (Saklan,  San  Francisco,  Santa  Clara,  Santa  Cruz,  Mutsun,  Rum- 

sen,  Soledad  dialects) 

29.  Yokuts  (Northern  Valley,  Southern  Valley,  Northern  Hill,  Kings  River,  Tule- 

Kaweah,  Poso  Creek,  Buena  Vista  dialects) 

Uto-Aztekan  (Shoshonean)   Family 

30.  Northern  Paiute  (sometimes  called  Paviotso) 

31.  Paiute  (formerly  called  Eastern  Mono) 

32.  Monachi  (sometimes  called  Western  Mono) 

33.  Koso  ( sometimes  called  Panamint  or  Shoshone) 

34.  Chemehuevi  (sometimes  called  Southern  Paiute) 

35.  Kawaiisu 

36.  Tubatulabal 

37.  Kitanemuk 

38.  Alliklik 

39.  Vanyume 

40.  Serrano 

41.  Gabrieleno     (Mainland     [Fernandeho,    Gabrieleho]     and    Island     [Nicoleno] 

dialects) 

42.  Juaneho 

43.  Luisefio 

44.  Cupeno 

45.  Cahuilla  (Pass,  Mountain,  and  Desert  dialects) 

Yukian  Family 

46.  Yuki  group 

47.  Wappo 


Yuki,  Huchnom,  Coast  Yuki  dialects) 


XX.  CHRONOLOGICAL  METHODS 

A.  Introduction 

As  pointed  out  briefly  in  Section  XI,  the  study  of  the  past  operates  in  the  sphere 
of  time,  and  to  understand  the  past  we  must  know  with  reference  to  prehistoric  cul- 
tural evidence  what  is  earlier  and  what  is  later.  Chronology,  the  temporal  ordering 
of  data,  is  not  an  end  in  itself,  but  the  necessary  prerequisite  to  understanding  pre- 
history. 

The  authors  of  this  manual,  therefore,  acting  on  the  suggestion  of  some  critics 
of  the  first  edition,  have  set  down  some  observations  and  references  to  pertinent  lit- 
erature, on  some  of  the  techniques  in  general  use  for  determining  chronology.  Most 
methods  are  applicable  only  to  certain  types  of  sites  or  materials.  There  is  no  easy 
or  universal  method  of  dating  prehistoric  remains;  this  problem  is  generally  one 
which  the  archaeologist  refers  to  experts  in  other  fields.  Dry  cave  or  shelter  sites,  de- 
posits formed  in  swampy  areas,  deeply  buried  finds  of  geologic  antiquity,  and  pottery- 
producing  sites  will  each  offer  certain  possible  avenues,  by  their  very  nature,  of  de- 
termining their  relative  or  absolute  chronologic  position.  Few  techniques  will  yield 
an  exact  dating  in  years,  but  a  large  number  of  methods  will  produce  evidence  of 
change  in  the  natural  environment  which  may  be  taken  as  evidence  of  the  antiquity 
of  the  associated  cultural  remains.  The  quantitative  estimate  of  this  antiquity  will 
then  depend  upon  the  opinion  of  experts  who  are  familiar  with  the  processes  of 
faunal,  floral,  or  physiographic  alteration  of  the  natural  environment. 

Movius  (1949,  p.  1445)  says,  "Prehistoric  archaeology  be  regarded  as  ethnol- 
ogy projected  backward  in  time  until  it  is  forced  into  intimate  contact  with  the 
natural  sciences,  on  which  it  must  rely  entirely  both  for  chronological  purposes  and 
for  establishing  the  environmental  conditions  that  obtained  during  the  particular 
stage  of  the  [Quaternary]  under  consideration." 

Of  course,  as  Movius  would  freely  admit,  the  physical  sciences  have  made  and 
give  promise  of  continuing  to  make,  valuable  assistance  in  dating  archaeological  re- 
mains. But  the  important  point  here  is  that  prehistoric  chronology  is  largely  the 
result  of  several  scientific  disciplines  working  in  concert  on  a  single  problem.  Notable 
examples  of  the  interscientific  cooperative  approach  are  the  reports  on  the  Boylston 
Street  Fishweir  (Johnson,  F.,  1942,  1949),  Champe's  (1946)  report  on  Ash  Hollow 
Cave,  and  Cressman's  (1942)  report  on  the  prehistory  of  the  Northern  Great  Basin. 
Zeuner  (1946,  p.  v)  defines  geochronology  as  the  "science  which  draws  its  methods 
from  geology,  botany,  zoology,  and  physics.  Its  chief  objective,  the  development  of 
time  scales  in  years  which  extend  back  into  the  distant  past  beyond  the  historical 
calendar,  binds  the  different  methods  together  .  .  .  which  .  .  .  have  been  developed 
by  specialists  in  their  respective  fields." 

B.  Methods  for  absolute  chronology 

The  reader  is  referred  to  the  following  publications  for  general  treatments  of 
methods  in  archaeological  and  geological  chronology:  Heizer  (1953  a),  Griffin  (1955), 
Shapley  (1953),  Smiley  (1955),  Zeuner  (1953)   and  Antevs  (1953  b). 

A  few  methods  will  yield  an  exact  dating  for  prehistoric  remains.  In  the  eastern 
Mediterranean  and  in  Yucatan  and  Guatemala,  calendar  systems  were  devised  and 
dates  were  inscribed  on  stone  monuments.  These  methods  are  employed  for  direct 
dating  only  locally,  but  it  is  sometimes  possible  to  extend  the  dated  horizons  into 
regions  where  such  calendar  systems  were  not  used  or  known.  Only  rarely  do  artifacts 
such  as  pottery  bear  inscribed  dates,  and  the  archaeologist  dealing  with  remains  of 
ancient  literate,  calendar-using  peoples  must  proceed  cautiously  in  assigning  dates 
inscribed  on  monuments  and  buildings  to  the  simpler  items  recovered.  The  absolute 
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chronology  of  the  Inca  area  based  upon  durations  of  reigns  of  rulers  (Rowe,  1945) 
is  difficult  to  correlate  with  the  materials  recovered  from  refuse  heaps;  the  same  situ- 
ation obtains  in  the  Yucatan-Guatemala  area  where  dated  monuments  are  of  limited 
use  in  assigning  dates  to  pottery  types.  (Smith,  1955:3-4,  105-108) 

1.  Dendrochronology 

Tree  ring  dating,  by  which  annual  growth  layers  of  trees  are  counted,  can  give 
the  date  when  the  tree  was  cut.  Only  certain  woods  are  reliable  for  dendrochrono- 
logical  analysis.  Well-preserved  wood  and  sizable  pieces  of  charcoal  can  be  utilized. 
Champe  (1946,  pp.  23-33)  described  how  the  careful  collecting  of  charcoal  bits  was 
richly  rewarded  by  a  dendrochronology.  Charcoal  may  be  saved  by  wrapping  it 
carefully  in  Kleenex,  toilet  paper,  or  cotton.  Opinions  vary  among  experts  on  the 
best  ways  to  treat  charcoal  with  preservatives,  and  in  a  situation  of  this  sort  the  ar- 
chaeologist should  take  immediate  steps  to  secure  expert  advice  (see  Hall,  1939). 
Glock  (1937)  and  Douglass  (1929)  have  outlined  the  essential  method  of  dendro- 
chronology. Further  published  works  of  value  are  those  of  Douglass  (1933),  Glad- 
win (1940  a,  1940  b),  Glock  (1941),  Hawley  (1938,-1941),  O'Bryan  (1949),  Schul- 
man  (1940,  1941),  Stallings  (1939),  Bannister  and  Smiley  (1955),  and  Bell  (1951). 

2.  Radiocarbon  (Carbon  14) 

There  exists  in  the  atmosphere  radiocarbon  (Carbon  14)  which  enters  the  life 
cycle  of  plants  and  animals  by  conversion  to  CO2  by  reaction  with  atmospheric  oxy- 
gen. This  radioactive  carbon  has  a  half  life  of  5568  ±  30  years.  It  is  possible  to  deter- 
mine the  age  of  an  organic  carbonaceous  sample  by  ascertaining  the  specific  Carbon 
14  activity  of  the  sample.  The  source,  physical  nature  of  C  14,  and  method  of  appli- 
cation for  dating  remains  from  1000  to  50,000  years  old  are  detailed  in  readily 
available  publications.  Excellent  general  treatments  are  by  Broecker  and  Kulp  (1956), 
Calvin  et  al.  (1949,  Chap.  1),  Carr  and  Kulp  (1955),  Deevey  (1952),  Griffin  (1955), 
Kulp  (1952,  1953),  Libby  (1955,  1956)   and  Wise  (1955). 

A  number  of  laboratories  have  been  established  in  the  United  States  for  dating, 
and  the  most  complete  and  recent  list  of  these  is  given  by  Griffin   (1955:136). 

Different  methods  employed  by  the  various  laboratories  make  it  impossible  to 
state  the  required  amount  of  material  needed  in  order  to  secure  a  radiocarbon  date. 
The  following  materials  are  recommended  in  about  the  following  order  (see  also 
Libby,  1955,  pp.  43  ff ;  Broecker  and  Kulp,  1956:6)  :  wood,  wood  charcoal  or 
charred  organic  material  such  as  bone,  well-preserved  wood  (as  from  a  dry  tomb, 
building  or  cave),  grasses,  cloth,  peat,  well-preserved  antler  or  tusk,  chemically  un- 
altered shell  (fresh  water  or  marine  species),  guano  or  dung.  Unaltered  bone  (as 
from  a  dry  tomb  or  cave)  may  serve,  although  the  carbon  content  is  low  and  a  large 
quantity  is  required.  Bone  which  has  been  buried  in  earth  apparently  is  rapidly  and 
measurably  altered  in  chemical  composition  and  is  therefore  unreliable. 

Contamination  of  samples  may  cause  error  in  determination  of  reliable  dates, 
and  other  sources  of  error  are  under  investigation  (cf.  Griffin,  1955;  Anderson  and 
Levi,  1952;  Bliss,  1952;  Johnson,  Arnold  and  Flint,  1957).  All  such  materials  of 
known  or  potential  utilization  should  be  collected  in  screw-top  sterile  Mason  jars, 
labeled,  and  kept  for  future  analysis.  It  is  essential  that  contamination  from  mold 
(wet  specimens  should  be  dried  before  bottling)  or  any  other  organic  material  of 
more  recent  derivation  be  guarded  against.  Full  notes  should  be  made  at  the  time 
the  materials  are  collected.  Include  in  this  on-the-spot  record  the  date,  names  of 
persons  present,  exact  position  and  depth  of  specimens,  cultural  horizon,  method  of 
collecting  sample,  any  preservative  treatment  to  which  sample  is  subjected,  a  state- 
ment as  to  the  significance  of  the  date  if  one  should  be  determined,  citations  to  the 
pertinent  literature  referring  to  the  site  or  culture  horizon,  and  the  like.  These  data 
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should  be  kept  with  the  sample,  and  a  copy  submitted  to  the  analyst  for  background 
information. 

At  the  present  time  a  total  of  about  3000  radiocarbon  dates  have  been  deter- 
mined. Bibliographies  of  publications  listing  these  dates  have  been  published  (Levi, 
1955;  Griffin,  1955:141-147;  Wise,  1955:176),  but  as  yet  no  single  reference  source 
has  been  prepared  which  the  student  may  consult. 

3.  Association  of  dated  historic  materials  or  identifiable  sites 

On  occasion,  where  early  historic  documents,  such  as  journals  of  explorers,  fur 
traders,  missionaries,  military  reconnaissance  parties,  and  the  like,  may  attest  to  the 
fact  that  certain  sites  were  occupied  at  the  time  and  more  recent  sources  deny  or 
remain  silent  on  the  occupation  of  the  same  site,  one  can  assign  the  terminal  occupa- 
tion of  the  village  and  the  latest  cultural  manifestation  as  dating  from  the  time  of  the 
documentary  record.  In  this  way,  using  all  available  records,  some  definite  knowl- 
edge of  the  particular  culture  type  in  operation  on  a  certain  date  or  within  a  definite 
time  span  can  be  determined  (cf.  Collier,  Hudson  and  Ford,  1942,  p.  113;  Kidd, 
1954).  Strong  (1940  a,  p.  595)  summarizes  this  approach  by  saying,  "Of  recent 
years  numerous  archaeologists  have  temporarily  shifted  their  attention  from  pre- 
historic horizons  of  unknown  age  and  affiliations  to  early  historic  and  documented 
sites.  These  have  been  excavated  in  order  to  proceed  from  the  known  into  the  hither- 
to unknown.  Such  excavations  objectively  link  history  with  prehistory  and  anchor 
archaeology  to  meaningful  social  science."  This  method  is  sometimes  called  the  "di- 
rect historical  approach"  and  has  been  discussed  by  Steward  (1942).  Its  utility  has 
been  demonstrated  by  Wedel  (1936,  1938),  Strong  (1935  a,  1940  b),  Will  and 
Spinden  (1906),  Heizer  (1941  b),  Kelly  (1945  a,  pp.  4-21),  Smith  (1948),  Swan- 
ton   (1939),  Vaillant  (1938),  and  Harrington   (1955). 

The  occurrence  of  datable  historic  objects  of  metal  or  glass  in  refuse  deposits  or 
graves  may  also  lead  to  the  absolute  dating  of  a  culture  phase.  The  two  Norse  settle- 
ments on  the  Greenland  coast  introduced  European  objects  to  the  Eskimo  whose 
culture  (Inugsuk)  was  thereby  dated  and  furnished  a  lead  for  the  chronological 
duration  of  the  various  Eskimo  archaeological  cultures  (cf.  Mathiassen,  1931). 

Quimby  (1939,  1941)  has  discussed  this  matter,  using  materials  from  Michi- 
gan and  Louisiana.  For  California,  see  Heizer  (1941  a,  1941  b),  Heizer  and  Mills 
(1952),  Walker   (1947). 

4.  Glacial  varve  sequence 

Baron  Gerard  de  Geer  is  credited  with  the  discovery  that  the  thin  clay  laminae 
of  certain  deposits  were  annual  layers  deposited  in  melt-water  basins  by  retreating 
glacial  ice.  Glacial  ice  retreat  stages  back  to  about  20,000  years  can  be  dated  with 
absolute  exactness  by  varve  counts.  This  method  was  first  applied  in  the  Baltic  region 
by  de  Geer,  and  in  eastern  North  America  by  Ernst  Antevs.  Although  the  varve 
counts  are  exact,  human  and  cultural  remains  are  not  often  found  in  the  ancient 
melt-water  basins  areas,  so  that  archaeological  dating  and  varve  counts  are  only 
approximate.  Cultural  remains  which  are  associated  with  postglacial  features  (pluvial 
lake,  terraces,  etc.)  may  therefore  be  dated  with  reference  to  the  varve  chronology 
only  in  so  far  as  the  postglacial  stage  is  concerned  with  the  deposit  in  which  cultural 
remains  occur  may  be  ascertained,  and  this  identification  is  always  a  pretty  general 
one.  An  archaeological  deposit  may  be  determined  as  having  been  occupied  at  a 
particular  point  in  time  when,  as  the  associated  diatoms  or  pollen  show,  the  climate 
was  of  a  particular  nature.  The  climate  substage  may  then  be  cross-correlated  with 
the  varve  chronology,  and  through  this  indirect  means  a  (varve)  dating  for  the  site 
may  be  determined.  The  reader  is  referred  here  to  items  10  and  11  infra.  All  of 
Antevs'  age  determinations  for  remains  of  early  man  in  North  America  are  ultimately 
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based  on  the  results  of  his  varve  counts.  The  fact  that  there  are  several  gaps  in  the 
varve  sequence  which  must  be  filled  by  estimates  makes  this  dating  method  less  re- 
liable than  in  the  Old  World  (cf.  Bryan  and  Ray,  1940,  pp.  58-67).  For  expositions 
of  the  varve  analysis  method,  see  de  Geer  (1937,  1940),  Antevs  (1925,  1931,  1935), 
Zeuner  1948;   1952,  Chaps.  II,  III). 

C.   Techniques  for  achieving  relative  chronology 

In  the  majority  of  archaeological  investigations,  the  excavator  must  be  content 
with  the  relative  dating  of  cultures,  where,  for  example,  he  can  show  that  culture  A 
is  older  than  cultures  B  and  C  and  culture  B  is  younger  than  culture  C.  He  may  be 
able  to  estimate  the  relative  duration  of  each  culture,  and  point  out  that  culture  B 
endured  for  approximately  twice  the  length  of  time  that  culture  A  did.  His  latest 
culture  (C)  may  terminate  at  the  historic  period,  and  thus  be  datable,  but  as  to  the 
actual  dating  of  cultures  B  and  A,  or  the  duration  of  culture  A  in  terms  of  years,  he 
may  be  completely  in  the  dark.  Most  archaeological  chronologies  are  of  this  sort. 
There  always  remains  the  possibility  that  some  method,  known  but  as  yet  not  ap- 
plied, or  one  still  awaiting  discovery,  will  furnish  the  lead  for  investing  the  relative 
sequence  with  absolute  dating.  This  situation  did  occur  in  the  American  Southwest 
with  the  development  of  dendrochronology,  and  the  newly  discovered  method  of 
Carbon  14  dating  promises  to  do  likewise  for  some  of  the  local  sequences  elsewhere 
in  the  New  World.  Zeuner's  geochronology  based  on  the  curve  of  solar  radiation  has 
injected  absolute  dating  into  the  Old  World  Paleolithic  sequences,  as  has  the  varve 
chronology  of  northern  Europe  for  the  late  and  postglacial  cultures. 

Some  of  the  more  widely  used  or  potentially  useful  techniques  for  achieving 
relative  chronology  are  listed  below. 

1.  Stratigraphy 

Vertical  stratigraphy  which  can  be  observed  as  a  result  of  the  excavation  of 
occupation  sites  is  the  surest  method  of  determining  the  order  of  succession  of  cul- 
tures. It  is  a  method  borrowed  directly  from  geology  (cf.  Grabau,  1924),  and  its 
use  by  American  archaeologists  dates  from  as  recently  as  1916,  when  N.  C.  Nelson 
determined  the  pottery  sequence  at  the  Tano  ruins  (Nelson,  1916  b).  A.  V.  Kidder 
employed  the  stratigraphic  method  at  Pecos  at  about  the  same  time,  and  L.  Spier 
was  testing  the  Trenton  argillite  culture  with  vertical  sequence  in  mind  (Spier,  1916; 
Wissler,  1916) .  Petrie  employed  the  stratigraphic  method  at  Lachish,  Palestine,  in 
1891  (Woolley,  1954,  pp.  47-48).  C.  J.  Thomsen,  the  Danish  prehistorian,  first 
employed  stratigraphy  in  Old  World  archaeology  in  1836  (Wissler,  1946,  Daniel, 
1950:43-44,  78)". 

Stratification  may  be  visible,  as  in  the  case  of  some  mounds  of  the  Mississippi 
Valley  which  were  built  over  successively  (cf.  Setzler  and  Jennings,  1941,  Fig.  4),  or 
the  stratigraphic  sequence  may  of  necessity  have  to  be  worked  out  with  statistical 
methods  (cf.  Strong  and  Corbett,  1943;  Ford  and  Willey,  1949,  pp.  44-57;  Beals, 
Brainerd  and  Smith,  1945,  pp.  56  ff.,  Appendix  III;  Schmidt,  1928;  Kroeber,  1940; 
Olson,  1930). 

Rouse  (1939,  pp.  80-82)  shows  that  most  archaeologists  assume  continuous 
occupancy  of  sites,  and  that  different  frequencies  of  types  are  therefore  assumed  to 
be  due  only  to  temporal  changes  of  fashion.  The  worker  should  be  ever  aware  of  the 
possibility  that  intermittent  or  discontinuous  occupation  constitutes,  in  itself,  a  fea- 
ture in  which  time  is  an  important  factor.  Such  interrupted  occupation  may  be  evi- 
denced in  many  ways,  and  the  individual  worker  must  determine  in  each  case  the 
evidence  for  such  situations.  Intrusive  graves  or  storage  pits,  superimposition  of 
house  floors,  and  the  like  may  give  evidence  of  time  differences. 
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Renaud   (1936,  p.  6)   cites  instances  of  superimposition  of  petroglyphs  as  indicat- 
ing the  sequence  of  styles  and  elements. 

Stratigraphy  may  be  reversed  as  evidenced  by  the  examples  presented  by  Haw- 
ley  (1934:31-35,  51-61),  Crabtree  (1939),  Coon  (1950:33),  Colton  (1946:297-299), 
Crowfoot  (1935:191-192). 

2.  Mineralization  (fossilization)   of  bone 

As  has  been  frequently  pointed  out,  buried  bone  is  subject  to  varying  conditions 
of  moisture  and  soil  minerals  in  different  sites,  or  even  in  different  parts  of  the  same 
site.  As  a  result,  fossilization  (the  process  of  replacement  of  the  bone  by  minerals 
from  the  soil  and  the  addition  of  mineral  material,  loss  of  organic  matter,  and  the 
like)  takes  place  at  very  different  rates  in  different  cases,  and  a  heavily  mineralized 
bone  from  one  location  is  not  necessarily  older  than  an  almost  unmineralized  bone 
from  another. 

However,  since  fresh  or  living  bone  is  unfossilized,  and  because  most  ancient 
bone  is  fossilized,  the  general  truth  of  the  axiom  that  fossilization  is  a  correlate  of 
time  holds  true.  If  one  could  secure  a  sufficient  number  of  bone  samples  from  a  par- 
ticular area  where  the  bone  was  subjected  to  similar  soil-moisture-temperature  con- 
ditions, and  covered  a  sufficiently  long  time  span,  it  would  be  possible  to  make  quan- 
titative and  qualitative  chemical  tests  to  determine  whether  mineralization  of  bone 
was  random  and  accidental  or  followed  a  regular  and  orderly  acceleration  of  degree 
of  mineralization  relative  to  increasing  age.  This  actually  has  been  done,  and  the 
latter  situation  does  seem  on  the  whole  to  prevail.  Because  the  curve  of  fossilization 
does  not  invariably  conform  to  the  attribution  of  age  as  deduced  from  archaeological 
evidence,  its  employment  must  be  exercised  with  caution  (Bayle,  Amy  and  du  Noyer, 
1939).  For  the  Central  California  area  the  application  and  results  thus  far  obtained 
by  this  technique  of  relative  dating  are  contained  in  articles  by  Cook  (1951  a,  1951  b) , 
Cook  and  Heizer  (1947,  1953  a,  1953  b),  Heizer  and  Cook  (1949).  It  is  hoped 
that  the  exceptions  to  the  age-degree  of  mineralization  correlation  may  yet  be  ex- 
plained, and  that  some  tertium  quid  may  be  invoked  to  establish  the  absolute  dating 
of  two  or  more  points  on  the  curve  of  mineralization. 

It  may  be  added  here  that  the  chemical  analysis  of  bone  method  to  achieve  rela- 
tive dating  is  probably  best  applied  to  open  sites,  is  technical  and  not  inexpensive  be- 
cause a  laboratory  is  needed,  and  has  not  yet  been  fully  worked  out  so  that  the  several 
factors  (e.g.,  soil  minerals,  ground  water,  temperature)  which  cause  variability  (de- 
celeration or  acceleration  of  the  fossilization  process)  cannot  at  this  time  be  controlled 
in  so  far  as  their  individual  or  joint  effects  are  not  fully  understood  (cf.  Barber,  1939; 
Cook,  1951a). 

An  allied,  but  different,  technique  of  bone  analysis  which  may  demonstrate  rela- 
tive (not  absolute)  age  differences  is  that  called  the  fluorine  method.  Most  ground 
waters  contain  small  amounts  of  fluorine.  Fluorine  ions  combine  with  the  hydroxyapa- 
tite  crystals  of  the  bone  to  form  fluorapatite,  a  stable  mineral  resistant  to  weathering, 
leaching,  or  affinity  with  other  minerals.  A  bone  buried  for  a  very  long  time  will  con- 
tain more  fluorapatite  than  one  buried  for  only  a  short  time.  This  fact  of  increasing 
F-content  with  age,  together  with  its  application  for  dating  bones,  was  first  announced 
by  J.  Middleton  (1844),  carried  further  by  M.  Carnot  (1892  a,  1892  b,  1893),  and  has 
recently  been  revived  by  K.  P.  Oakley  (1948,  1951,  1953;  see  also  Montagu  and  Oak- 
ley, 1949,  pp.  367-69;  Heizer,  1950  a).  The  F-content  method,  because  of  the  vari- 
ability of  fluorine  content  of  ground  waters  and  the  relative  slowness  of  uptake  of 
fluorine  in  bone,  cannot  be  expected  to  yield  an  absolute  time  curve.  As  pointed  out  by 
Carnot  (1893,  pp.  192-193)  and  Heizer  (1950  a),  and  as  demonstrated  by  Oakley 
(citations  supra),  the  F-content  of  bone  technique  will  be  of  chief  value  in  determin- 
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ing  whether  bone  implements  or  human  skeletal  remains  found  in  association  with 
bones  of  extinct  animals  are  actually  contemporaneous,  or  whether  the  human  remains 
represent  later  intrusions  into  the  level  in  which  the  animal  bones  were  already  resi- 
dent. In  such  instances  (cf.  Carnot,  1893,  pp.  192-193)  the  supposed  contemporaneity 
can  be  adequately  disproved  in  the  absence  of  evidence  of  intrusion  of  the  human 
remains. 

The  fluorine  method  has  been  applied  to  some  putatively  ancient  human  remains 
in  California  with  fair  results  (Heizer  and  Cook,  1952)  and  to  certain  other  New 
World  finds. 

A  dating  method  advanced  by  Gangl  (1936)  based  upon  the  fat  content  of  pre- 
historic bone  has  failed  in  California,  the  only  area  outside  Europe  in  which  this 
method  has  been  tested. 

Other  methods  of  age  differentiation  in  bone  involving  use  of  the  electron  micro- 
scope and  other  microscopical  techniques  are  cited  in  Heizer  and  Cook  (1956)  ; 
Escalon  de  Fonton,  Michaud  and  Perinet   (1951). 

3.  Patination  of  artifacts 

The  surface  oxidation  of  artifacts,  as  pointed  out  by  Service  (1941)  is  a  hazard- 
ous method  of  assigning  age  to  the  implements.  Nevertheless,  Renaud  (1936,  pp.  5-7), 
Kelly  (1938,  pp.  3-6),  and  M.  Rogers  (1939,  pp.  19,  20)  argue  convincingly  for  the 
limited  and  objective  use  of  this  feature  to  infer  relative  dating  of  artifacts.  M.  Rogers 
(1939,  p.  19)  says,  "Although  the  processes  of  patination  and  oxidation  are  under- 
stood only  to  a  certain  degree,  and  practically  nothing  is  known  about  the  rate  of 
progress,  the  phenomena  when  properly  used  can  be  of  aid  in  establishing  an  imple- 
ment sequence  in  localized  fields.  When  types  are  suspected  of  being  common  to  two 
or  more  industries,  or  when  an  age  relation  between  different  types  is  being  sought,  the 
procedure  leading  to  a  solution  must  be  conducted  with  certain  controls.  Only  artifacts 
of  the  same  lithologic  composition  which  have  been  subjected  to  the  same  natural 
agencies  over  varying  lengths  of  time  should  be  used  for  comparative  study.  The 
weakness  of  the  system,  of  course,  lies  in  the  fact  that  the  last-named  factors  can  only 
be  roughly  estimated.  However,  I  cannot  agree  with  the  many  who  believe  patination 
and  oxidation  to  be  worthless  diagnostic  factors.  The  investigator  who  knows  both  the 
causative  and  tempering  factors,  and  is  thoroughly  familiar  with  his  field,  should  cer- 
tainly make  an  attempt  to  employ  this  methodology." 

Further  investigations  of  lithic  patina  and  attempts  to  employ  differences  in  sur- 
face oxidation  to  seriate  stone  tools  are  published  by  Hunt  (1954),  Hue  (1929), 
Gehrcke  (1933),  Kelly  (1938:3-8),  De  Terra  and  Paterson  (1939:328,  333-334), 
Renaud  (1946:5-7),  and  Kelly  and  Hurst  (1956).  See  also  Curwen  (1940). 

Patination  of  metals  is  a  similar  process  of  surface  chemical  alteration.  Because  of 
the  near  absence  of  metal  objects  in  prehistoric  sites  in  North  America,  no  effort  is 
made  here  to  cite  references  to  the  literature  beyond  the  excellent  bibliography  ap- 
pended to  the  article  by  Fink  and  Polushkin  (1936). 

4.  Seriation 

This  term  is  variously  employed  by  American  archaeologists,  and  is  used  here  as 
indicating  the  determination  of  the  sequence  of  styles,  types,  or  assemblages  of  types 
(cultures)  by  any  one  or  combination  of  various  methods.  Stratigraphy  may  be  em- 
ployed, or  the  materials  may  be  from  surface  sites.  These  several  methods  of  seriation 
may  be  judged  by  investigating  the  publications  by  Kroeber  (1916)  ;  Spier  (1917)  ; 
Ford  (1938)  ;  Lothrop  (1942,  pp.  183-199)  ;  Petrie  (1899,  1901)  ;  Rogers  (1939,  pp. 
1-2)  ;  Ford  and  Willey  (1949,  passim,  esp.  pp.  38  ff.)  ;  Kidder  (1931)  ;  Renaud  (1936. 
p.  6)  ;  Spier  (1931)  ;  Woolley  (1931,  pp.  108-112)  ;  Holmes  (1894).  Spier  (1931,  p. 
283)  defines  the  seriation  method,  "Remains  of  a  stylistic  variable  (such  as  pottery) 
occurring  in  varying  proportions  in  a  series  of  sites  are  ranged,  by  some  auxiliary  sug- 
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gestion,  according  to  the  seriation  of  one  element  (one  pottery  type).  Its  validity  is 
established  if  the  other  elements  (two  or  more  other  pottery  types)  fall  in  smooth  se- 
quences (e.g.,  the  Zuni  ruin  series  obtained  by  Kroeber  and  Spier)."  An  instructive 
example  of  seriation  compared  with  the  actual  stratigraphic  sequence  is  contained  in 
Ford  and  Willey  (1949,  p.  52). 

In  seriation  the  matter  of  classification  and  typology  is  important,  and  the  stu- 
dent will  be  well  advised  to  read  what  Brew  (1946),  Ford  and  Willey  (1949),  Rouse 
(1939,  1944),  Taylor  (1948),  Krieger  (1944),  Spaulding  (1953),  and  Movius  (1944, 
pp.  102,  106-108)  have  to  say  on  this  matter. 

A  mathematical  technique  of  seriation  has  been  proposed  by  Brainerd  (1951  a) 
and  Robinson  (1951)  and  an  attempt  has  been  made  to  test  the  method  using  a  Cali- 
fornia example  (Belous,  1953).  Additional  discussions  of  interest  are  by  Spaulding 
(1953),  Brainerd  (1951  b),  Myers  (1950),  Driver  and  Kroeber  (1932),  Kroeber 
(1940),  K.  Orr  (1951)  and  comments  in  American  Antiquity  17:151,  1951;  18:60-61, 
1952;  19:390-393,  1954. 

5.  The  typological  method 

Artifact  types  may  be  distinguished  and  their  relative  antiquity  assigned  on  the 
presumption  that  the  main  criterion  (simple  to  elaborate,  poorly  preserved  to  well  pre- 
served, crude  to  refined,  etc.)  is  correlated  with  age.  This  is,  of  course,  nothing  more 
than  a  logical  evolutionary  arrangement  constructed  by  the  archaeologist.  The  evolu- 
tion of  types  may  be  revealing,  but  so  long  as  it  continues  to  remain  unsupported  by 
concrete  facts  of  relative  (or  absolute)  time  dating,  it  can  rise  to  the  level  of  nothing 
more  than  logical  scheme. 

This  subject  is  discussed  by  Atkinson  (1946,  pp.  172-173)  and  Clark  (1947,  pp. 
115-118).  They  point  out  that  when  the  evidence  of  associated  finds  (assemblages,  ag- 
gregates, industries,  find-complexes)  is  used  to  check  the  presumed  evolution  of  a  type, 
the  reliability  of  the  evolutionary  development  may  be  verified  or  denied  (see  also 
Childe,  1948,  p.  51;  Childe,  1956;  Braidwood,  1946  a,  II;  M.  Rogers,  1939,  p.  1). 

6.  Rate  of  refuse  accumulation 

Where  no  other  method  suggests  itself,  some  estimate  of  the  rate  at  which  a  refuse 
deposit  accumulates  may  yield  a  date  figure.  Providing  all  of  the  variable  factors 
(number  of  houses  and  occupants,  amount  of  food  eaten,  firewood  burned,  etc.,  etc.) 
could  be  exactly  controlled,  the  time  required  to  amass  a  specified  amount  of  midden 
could  be  calculated  (cf.  Cosgrove,  1932,  pp.  100-103).  But  because  the  variables  can 
never,  with  certainty,  be  raised  to  the  rank  of  probabilities,  any  age  estimate  derived 
from  this  method  is  only  an  approximation  and  is  quite  likely  to  be  so  much  in  error 
that  the  calculation  was  a  waste  of  good  time. 

R.  Pumpelly  employed  this  method  at  Anau  and  cited  data  from  Egypt;  Nelson 
(1909,  pp.  345-56),  Gifford  (1916),  Schenck  (1926,  pp.  205-212),  and  Cook  (1946) 
have  attempted  to  calculate  the  antiquity  of  the  San  Francisco  Bay  shell-mounds  by 
this  method;  Harrington  (1933,  p.  171)  utilized  the  rate  of  increment  technique  at 
Gypsum  Cave  (see  also  critique  by  Kroeber,  1948,  p.  681)  ;  Loud  and  Harrington 
(1929,  pp.  120-123)  used  this  method  as  supporting  evidence  for  their  estimate  of 
the  antiquity  of  Lovelock  Cave;  Vaillant  (1935,  pp.  166-167,  257-258)  compares  the 
rate  of  refuse  accumulation  at  Pecos  and  certain  Valley  of  Mexico  sites;  Junius  Bird 
(1948,  pp.  21,  27-28)  suggests  the  time  involved  in  the  building  of  an  artifact  bearing 
soil  profile  at  Viru;  Kubler  (1948)  determined  that  the  guano  comprising  the 
"stacks"  off  the  Peruvian  coast  and  which  have  produced  artifacts  of  known  cultural 
affiliation  from  known  depths  was  deposited  in  annual  layers  which  could  be  counted, 
but  which  also  were  of  sufficiently  uniform  thickness  that  depth  measurements  could 
be  substituted  for  layer  counts.  Thus,  an  artifact  found  at  a  depth  of  so  many  feet 
could  be  calculated  as  being  deposited  a  certain  number  of  years  ago  by  computing 
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how  many  annual  guano  layers  would  be  required  to  accumulate  to  equal  the  depth  at 
which  the  artifact  was  recovered.  The  parallel  to  the  glacial  varve  counting  method 
(cf.  Bryan  and  Ray,  1940,  pp.  57  ff.)  is  striking.  Kubler's  guano  dating  and  that  of 
Allison  (1926),  where  the  rate  of  growth  of  stalagmites  at  Jacob's  Cavern  was  at- 
tempted, might  as  reasonably  be  included  in  Part  A  of  this  section  under  the  class  of 
absolute  or  direct  chronology.  Champe  (1946,  pp.  32-33)  dates  some  levels  of  Ash 
Hollow  Cave  by  dendrochronology  and  uses  the  depth  factor  of  dated  levels  to  estimate 
the  time  required  for  the  accumulation  of  the  nondated  levels.  Lothrop  (1928,  p.  197) 
estimated  the  population  of  district  and  the  total  volume  of  middens  to  compute  the 
rate  of  deposit  accumulation  in  Tierra  del  Fuego.  Strong  (1935  a,  pp.  236-239)  esti- 
mates the  antiquity  of  the  Signal  Butte  site  by  calculating  the  rate  of  dune  migration. 
These  may  be  taken  as  examples  of  the  employment  of  the  rate  of  accumulation  method. 
Morrison  (1942,  p.  380),  Schenck  (1926,  pp.  208-212),  Clark  (1947,  p.  139),  and 
Woolley  (1954,  p.  79)  have  called  attention  to  the  difficulties  of  making  and  relying 
upon  such  age  estimates. 

This  chronological  method  is  the  same  as  that  used  by  geologists  in  estimating 
the  age  of  the  oceans  from  the  annual  increment  of  sodium  or  estimating  the  rate  of 
formation  of  sedimentary  rocks  (cf.  Zeuner,  1952,  Part  IV) . 

7.  Distributional  method 

A  possible,  though  hazardous,  method  of  inferring  relative  antiquity  of  two  types 
is  on  the  basis  of  their  comparative  distribution;  the  more  ancient  being  more  wide- 
spread than  the  younger,  whose  distribution  is  more  restricted. 

Kroeber  (1923)  in  an  avowedly  hypothetical  historical  reconstruction  of  the  his- 
tory of  native  culture  in  California  illustrates  this  technique.  Clark  (1947,  pp.  131- 
133)  discusses  the  method  in  archaeology.  Workers  in  the  field  of  Eskimo  ethnology 
and  prehistory  have  employed  the  distributional  method  (though  not  invariably  or 
exclusively  for  purposes  of  deriving  chronological  indications)  to  advantage,  as  attest 
the  works  of  Collins  (1937),  de  Laguna  (1934),  Larsen  and  Rainey  (1948),  and 
Birket-Smith  (1929).  Kroeber  (1931)  gives  a  general  survey  of  the  distributional 
method.  Sapir's  Time  Perspective  (1916)  might  be  read  by  all  American  archaeologists 
with  considerable  profit.  The  distributional  method  must  be  employed  critically,  and 
some  precautions  are  outlined  by  Linton  (1936,  pp.  374-381),  Dixon  (1928),  and 
Wallis  (1945). 

8.  Cross-dating 

A  type  dated  in  one  area  (either  in  a  relative  or  absolute  time  scale)  and  occurring 
elsewhere  in  association  with  material  which  is  floating  in  time,  may  provide  the  lead 
for  pegging  down  the  local  chronology.  Clark  (1947,  pp.  133-136)  discusses  this 
method  under  the  term  of  "synchronisms."  American  archaeologists  are  well  aware  of 
this  method  and  the  rich  results  which  often  may  be  achieved  by  its  use.  It  is  the  basic 
technique  in  Krieger's  monumental  Texas  volume  (Krieger,  1946)  ;  it  was  employed 
at  Snaketown  (Gladwin  et  al.,  1937)  and  has  assisted  Middle  American  archaeologists 
(cf.  Kidder  et  al,  1946,  p.  250)  and  for  long  has  been  in  use  in  the  field  of  Old  World 
prehistory. 

Trade  objects  which  are  the  clearest  evidence  of  actual  contemporaneity  between 
two  geographically  separated  cultures4  may  permit  the  extension  of  an  absolute  chro- 
nology to  a  region  which  has  hitherto  yielded  only  materials  which  can  be  placed  rela- 
tively in  a  sequential  scheme.  Thus,  Kidder  et  al.    (1946,  p.  251)    and  Kidder  and 


4Trait  resemblances  between  two  distant  cultures  may  be  so  unmistakably  due  to  diffusion 
that  no  reasonable  doubt  may  be  entertained.  But  these  similarities  are  to  be  taken  not  as  evidenc- 
ing exact  synchronisms,  but  general  contemporaneity. 
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Thompson  (1938)  suggest  that  the  floating  Maya  Long  Count  may  some  day,  through 
the  discovery  of  a  chain  of  cross  finds,  be  equated  and  synchronized  with  the  South- 
western dendrochronological  time  sequence  (cf.  Davis,  1937).  In  California  there  is 
hope  of  ultimately  synchronizing  local  culture  phases  with  tree-ring  dated  cultures  of 
the  Southwest  by  means  of  shell  bead  and  pottery  trade  objects  (cf.  Heizer,  1941  c, 
1946;  Gifford,  1949) . 

Synchronisms  may  also  be  determined  from  the  evidence  of  some  natural  phe- 
nomenon, such  as  a  volcanic  ash  fall  which  covered  a  wide  area  and  therefore  permits 
the  assigning  of  pre-  and  post-ash  fall  period  to  cultural  remains  under  and  over  the 
ash  (cf.  Cressman,  1942;  Colton,  1945;  Vaillant,  1935,  pp.  165-166). 

9.  Geological  methods 

Under  this  general  heading  will  come  those  archaeological  finds  which  have  some 
relationship  with  geological  features.  For  example,  the  physiographic  location  of  sites 
in  positions  now  unfavorable  to  occupancy,  and  evidence  of  alluvial  deposition  or  ero- 
sion, furnish  a  priori  evidence  that  man  lived  there  before  the  changes  occurred,  and 
the  geologist  is  requested  to  offer  some  opinion  as  to  the  length  of  time  involved  since 
the  evidence  of  man's  presence  was  laid  down. 

Former  occupation  sites  may  occupy  positions  which  are  at  the  present  time  to  be 
considered  as  unfavorable  in  terms  of  proximity  to  drinking  water,  economic  re- 
sources, etc.  In  such  cases  one  should  investigate  the  possibility  that  climatic  changes 
have  ensued  since  occupation  of  the  site.  W.  E.  Schenck  (1926)  and  N.  C.  Nelson 
(1909),  who  dealt  with  the  Emeryville  and  Ellis  Landing  shellmounds  on  San  Francis- 
co Bay,  concluded  that  subsidence  of  the  shore  was  evidenced  by  the  sub-sea-level  base 
of  the  midden  deposits.  Geologists  were  unable  to  suggest  a  subsidence  rate,  and  this 
observation  was  therefore  unusable  as  a  means  for  determining  age  of  the  cultural  de- 
posits. J.  Bird  (1938,  1946:21)  found  that  some  Patagonian  shell  middens  had  risen 
about  15  feet  and  was  able  to  estimate  the  minimum  rate  of  shore  elevation  to  achieve 
the  total  age  of  the  cultural  deposits.  T.  Mathiassen  (1927:6-10;  129-130)  showed  that 
the  elevation  of  the  shore  and  consequent  shallowing  of  the  sea  accounts  for  the  aban- 
donment of  that  area  by  whales  and  thus  of  the  Thule  Eskimo  who  depended  so  heavily 
upon  this  animal  for  food.  The  house  pits  of  the  former  Thule  settlements  are  now  5 
to  15  meters  higher  than  when  they  were  buiit  some  centuries  ago.  Shore  subsidence  or 
sea-level  rise  in  connection  with  archaeological  sites  is  also  discussed  by  Goldthwait 
(1935),  Bird  (1943),  Johnson  and  Raup  (1947),  Clark  (1947,  pp.  129-131),  and 
Deevey  (1948).  The  presence  of  man  on  the  borders  of  pluvial  of"  postglacial  lakes  in 
what  is  now  desert  Southern  California  has  been  proposed  by  E.  W.  C.  and  W.  H. 
Campbell  (1935)  and  E.  Campbell  et  al.  (1937).  Geologists  advance  dates  for  the  time 
when  the  lakes  were  full.  Providing  the  evidence  of  man's  presence  there  at  the  time  the 
now  dry  basins  were  full  is  sufficiently  strong,  the  cultures  are  datable.5  Greenman 
and  Stanley  (1943)  cite  a  similar  situation  at  George  Lake,  Ontario. 

The  soil  overburden  or  mass  of  an  archaeological  deposit  may  be  studied  by  a 
geologist  who  can  erect,  to  quote  Kirk  Bryan,  an  "alluvial  chronology."  The  sequence, 
time,  and  causes  of  erosion  or  deposition  may  be  ascribed  to  glacial,  pluvial,  or  arid 
conditions.  The  following  works  are  offered  as  examples  of  the  method:  Antevs  (1949) , 
Bryan  (1941,  1948),  Bryan  and  Ray  (1940),  Bryan  and  McCann  (1943),  Cook 
(1949,  pp.  8-10,  16-18,  20-21,  23-24,  35-36,  41-42,  45-48,  51-52,  84-86),  Hack  (1942, 
1945),  Judson  (1949),  J.  C.  Kelly  et  al.  (1940),  Leighton  (1936),  MacClintock  et  al. 
(1936),   Schultz    (1938),   Carter    (1956),   Cornwall    (1954),   Carter   and   Pendleton 


5Actually,  in  Southern  California  the  evidence  of  association  is  not  very  strong  despite  the 
confident  assertions  of  certain  workers.  Opposing  opinions,  each  supported  with  a  different  array  of 
evidence,  have  been  proposed  by  Antevs   (1952),  Brainerd   (1953),  and  Rogers    (1939). 
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(1956),  Phillips,  Ford  and  Griffin  (1951:23-25),  Pewe  (1954),  Lais  (1941),  Cailleux 

(1946).  . 

The  postglacial  period  of  the  last  11,000  years  is  important  since  most  ot  the 
American  archaeological  remains  occur  within  this  time  span.  The  derivation  of  a 
fairly  exact  chronology  of  climatic  changes  and  its  application  to  archaeology  has  been 
due  largely  to  the  efforts  of  Antevs  (1943,  1950,  1953  a,  1953  b,  1954,  1955).  See 
also  Lougee  (1953). 

Soil  profiles,  per  se,  may  yield  some  indication  of  age.  The  most  specific  claim 
advanced  for  dating  the  age  of  soils  is  by  Siniaguin  (1943).  Additional  attempts  along 
this  line  are  described  by  Li  (1943),  Sokoloff  and  Lorenzo  (1953) .  Other  works  treat- 
ing with  this  matter  are  by  Bryan  and  Albritton  (1943),  Hack  (1943),  Leighton 
(1934,  1936,  1937),  Thorp  (1949),  Zeuner  (1952,  p.  349),  Sokoloff  and  Carter 
(1952),  Hunt  and  Sokoloff  (1950),  Schultz  and  Frankfurter  (1948),  Simonson 
(1954).  Other  aspects  of  soil  analysis  such  as  phosphate  concentration  indicating  in- 
tensive human  occupancy  are  discussed  by  Arrhenius  (1932),  Firtion  (1947),  Koby 
(1946),Lorch  (1939),  Louis  (1946),  Solecki  (1951). 

10.  Botanical  methods 

Under  this  heading  we  include  the  study  of  all  plant  remains  or  evidence  asso- 
ciated with  sites. 

The  affinity  of  certain  plants  for  archaeological  sites  has  been  repeatedly  observed 
(cf.  Griffin,  1948,  pp.  3-4;  Drucker,  1943  a,  pp.  114-115;  Hrdlicka,  1937).  Because 
particular  plants  find  such  micro-environments  favorable,  for  reasons  of  soil  chemistry, 
drainage,  or  other  factors,  it  is  reasonable  to  suppose  that  surface  sites  of  different 
time  periods  will  support  somewhat  different  floras  (cf.  Larsen,  1950,  p.  177).  This  is 
certainly  the  case  in  Central  California  where  Early,  Middle,  and  Late  Horizon  sites 
each  favor  the  growth  of  certain  distinctive  plant  species.  The  whole  question  of  floral 
association  of  sites  is  much  in  need  of  investigation,  since  it  promises  to  produce  a 
rough  technique  for  relative  chronology. 

Paleobotanists  can  deduce  much  about  the  climate  and  flora  of  the  past  from  a 
study  of  pollen  preserved  in  soils.  The  collection  and  preservation  of  archaeological 
botanical  materials  is  treated  by  Barghoorn  (1944).  Illustrations  of  the  method  and 
results  of  pollen  analysis  are  contained  in  the  works  by  Cain  (1939),  Cooper  (1942), 
Deevey  (1944  1949),  Godwin  (1934),  Hansen  (1942,  1946),  Johnson  (1942,  pp.  96- 
129),  Sears  (1932,  1937),  Wilson  (1949),  Knox  (1942),  Clark  (1947,  pp.  123-127), 
and  Zeuner  (1952,  Chap.  Ill) . 

The  botanical  identification  of  wood,  charcoal,  or  fruits  may  also  be  of  ultimate 
chronological  significance.  For  examples  see  Barghoorn  (1949),  Chaney  (1935  a, 
1935  b,  1941),  Bailey  and  Barghoorn   (1942). 

A  special  application  of  botanical  identification  arises  when  material  from  dry- 
cave  or  shelter  is  analyzed.  Here,  in  addition  to  being  a  possible  aid  to  chronology, 
identification  of  seeds,  leaves,  stems  and  other  parts  of  plants  may  contribute  strongly 
to  determination  of  the  ecologic  adaptation  of  the  group  which  occupied  the  shelter. 
Examples  of  intensive  studies  of  plant  remains  deposited  and  preserved  under  dry 
conditions  are  seen  in  Jones  (1936,  1945),  Jones  and  Fonner  (1954). 

11.  Paleontological  methods 

The  discovery  of  remains  of  extinct  animals  with  evidences  of  man  in  both  the 
Old  and  New  Worlds  has  now  become  commonplace  (cf.  Stock,  1936).  Where  any 
association  between  bones  or  artifacts  of  man  and  those  of  extinct  animals  is  found, 
careful  recording  of  the  occurrence  should  be  made,  and,  if  possible,  the  whole  should 
be  kept  in  situ  until  one  or  more  paleontologists  can  study  the  find  in  its  original  posi- 
tion. Such  finds  are  still  rare,  and  because  of  their  probable  antiquity,  highly  im- 
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portant.  See  Heizer  (1948,  pp.  1-2)  for  advice  on  what  to  do  about  the  discovery  of 
associated  human  and  extinct  animal  remains.  What  now  stands  as  probably  the  most 
ancient  human  skeletal  remains  in  the  New  World  recovered  under  proper  conditions 
is  the  Midland  skull  which  was  reported  to  qualified  observers  by  the  chance  finder 
(Wendorf,  Krieger  and  Albritton,  1955). 

Microfossils  contained  in  soil  or  peat  may  yield,  to  expert  study,  indications  of 
chronological  value.  For  diatom  analyses  see  Conger  (1942,  1949)  and  Linder  (1942). 
For  studies  of  foraminifera  see  Stetson  and  Parker  (1942)   and  Phleger  (1949). 

Molluscs  are  also  sensitive  indicators  of  climate,  and  their  remains  (shells)  in 
association  with  artifacts  often  furnish  excellent  information  of  assistance  in  erecting 
an  archaeological  chronology.  See  the  works  of  Baker  (1920,  1930,  1937,  1942), 
Boekelman  (1936),  Eiseley  (1937),  Greengo  (1951),  Sears  (1952), -Lais  (1937), 
Griffin  (1948),  Richards  (1936,  1937),  Clench  (1942),  Goggin  (1949,  p.  23).  The 
remarkable  paper  by  Morse  (1925)  presents  a  method  of  chronology  based  upon 
metrical  analysis  of  mollusc  shells.  Not  only  could  relative  chronology  be  determined 
by  this  method,  but  (at  least  theoretically)  an  absolute  chronology  could  be  erected. 
It  is  to  be  desired  that  further  work  be  carried  out  in  this  regard. 

D.  Concluding  observations 

No  part  of  archaeology  is  more  difficult,  generally  speaking,  than  the  determina- 
tion of  chronology.  The  worker  must  be  ever  aware  of  this  problem,  and  must  collect 
the  materials  and  make  the  necessary  observations  while  the  excavation  is  in  progress 
which  will  assist  him  in  making  a  time  determination  of  his  site.  Since  no  two  ar- 
chaeological deposits  are  ever  the  same,  each  excavation  will  constitute  a  unique 
problem.  Beyond  the  mechanical  collecting  of  charcoal,  wood,  molluscan  remains, 
vertebrate  and  invertebrate  remains,  and  soil  samples  which  may  be  of  some  aid,  the 
cultural  materials  themselves  and  the  stratigraphy  will  also  be  essential  elements  in 
any  age  determination.  Stimulating  ideas  and  otherwise  ignored  approaches  to  the 
problem  will  often  result  from  consultation  with  specialists  in  certain  disciplines  in 
the  natural  and  physical  sciences. 
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Appendix 
ARCHAEOLOGY  AS  A  CAREER* 

By  John  Howland  Rowe 

Archaeology  is  the  study  of  man's  past  in  the  broadest  sense,  and  it  is  the  archae- 
ologist's aim  to  reconstruct  as  much  of  that  past  as  possible.  For  this  purpose  he  uses 
the  evidence  of  written  history,  the  material  remains  of  human  activities  that  have 
survived  destruction  and  any  inferences  that  can  legitimately  be  made  from  the  study 
of  languages  and  of  later  or  present  day  human  cultures.  Archaeologists  devote  the 
major  part  of  their  attention  to  recovering  and  interpreting  the  material  remains  of 
human  activities  because  these  remains  can  give  them  much  valuable  information  about 
the  daily  life  and  interests  of  the  people  they  are  studying.  Indeed,  in  dealing  with 
periods  and  places  in  which  written  records  were  not  abundant,  there  is  usually  no 
other  evidence  available  for  a  reconstruction  of  cultural  history. 

As  we  have  noted,  archaeologists  use  any  historical  evidence  which  is  available 
and  combine  it  with  what  they  can  learn  from  material  remains.  Archaeologists  who 
plan  to  work  in  areas  with  a  long  historical  record  usually  find  it  desirable  to  learn  the 
historian's  techniques  and  to  acquire  an  intimate  familiarity  with  the  historical  litera- 
ture on  the  region  to  be  studied.  This  procedure  involves  learning  the  languages  and 
writing  systems  in  which  the  historical  source  materials  for  the  area  are  written,  so 
that  the  archaeologist  will  not  have  to  depend  on  other  people's  interpretations  of  these 
materials  in  his  work.  Archaeologists  have  a  somewhat  different  viewpoint  from  that 
of  most  professional  historians,  however ;  they  are  more  interested  in  the  interrelation- 
ships of  the  written  record  with  the  material  remains  and  in  reconstructing  daily  life 
and  customary  behavior.  They  have  more  in  common  with  cultural  and  institutional 
historians  than  with  students  of  political  or  diplomatic  history. 

Archaeology  shares  its  interest  in  the  material  remains  of  human  activities  with 
the  field  of  art  history,  and  it  is  very  desirable  for  people  working  in  each  of  these 
fields  to  be  acquainted  with  the  methods  and  point  of  view  of  the  other.  The  two  fields 
are  not  identical,  however,  but  differ  in  their  subject  matter  and  research  methods. 
In  subject  matter  art  history  restricts  itself  to  works  of  art,  while  archaeology  is  con- 
cerned also  with  common  objects  of  everyday  use.  When  an  archaeologist  is  trying 
to  reconstruct  the  life  and  customs  of  some  earlier  period,  a  broken  cooking  pot  may 
give  him  invaluable  evidence  and  prove  as  interesting  in  its  own  way  as  a  statue  or  a 
bronze  vase.  In  research  methods  art  historians  concentrate  on  studying  the  style  of 
objects  and  do  most  of  their  work  with  specimens  in  museums  and  private  collections, 
except  when  they  are  studying  architecture.  Archaeologists  study  individual  objects 
also,  but  they  are  equally  interested  in  the  relationship  of  one  object  to  another  in  the 
ground  and  hence  do  a  good  part  of  their  research  in  the  field,  making  excavations  in 
which  they  can  observe  this  type  of  relationship.  It  is  important  evidence  for  dating 
and  for  inferring  the  use  of  the  objects. 

*This  essay  is  based  on  a  circular  which  the  author  prepared  for  use  at  the  University  of 
California,  Berkeley,  to  answer  the  periodic  inquiries  of  students.  The  present  version  has  profited 
by  comparison  with  circulars  on  the  same  subject  put  out  by  the  Chicago  Natural  History  Museum 
and  the  University  of  Chicago.  The  former  was  kindly  furnished  by  Donald  Collier,  the  latter  by 
its  author,  Robert  J.  Braidwood.  Valuable  suggestions  for  revision  were  received  from  Irving  Rouse, 
Richard  B.  Woodbury,  Gladys  D.  Weinberg,  Robert  F.  Heizer,  Jotham  Johnson  and  Mrs.  L.  Earle 
Rowe.  To  all  of  these  friends  and  colleagues  grateful  acknowledgment  is  made. 

We  are  grateful  to  the  author  and  editor  of  Archaeology  for  permission  to  reprint  the  present 
article  which  was  originally  published  in  Archaeology,  Vol.  7,  No.  4  (Winter,  1954),  pages  229-236. 
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WEEKEND  ARCHAEOLOGY:  A  group 
of  students  and  amateurs  excavating  an 
American  Indian  site  at  Sudbury,  Mas- 
sachusetts, in  1941.  The  work  was  spon- 
sored by  the  Massachusetts  Archaeolog- 
ical Society  and  directed  by  Dr.  Hal- 
lam  L.  Movius  of  Harvard  University, 
an  archaeologist  whose  major  interest 
is  Old  World  prehistory. 


The  distinction  between  archaeology  and  art  history  is  perhaps  least  clear  in  the 
field  of  Classical  archaeology  where  traditionally  the  same  people  have  done  both  types 
of  research.  This  situation  is  not  surprising,  for  in  the  Classical  field  archaeology  grew 
out  of  people's  admiration  for  Greek  art. 

In  a  general  classification  of  research  fields  archaeology  is  logically  a  branch  of 
anthropology,  the  latter  being  the  discipline  concerned  most  broadly  with  the  study 
of  people  and  their  behavior.  In  American  universities  archaeology  is  often  taught  as 
part  of  anthropology,  and  archaeological  collections  in  general  museums  are  under  the 
care  of  an  anthropology  department  or  division.  This  connection  is  a  thoroughly  sat- 
isfactory one  from  the  point  of  view  of  the  archaeologists  concerned,  since  they  find 
the  broad  comparative  viewpoint  of  anthropology  stimulating  and  helpful.  Indeed, 
in  that  part  of  its  work  which  is  concerned  with  reconstructing  ancient  life  and  cus- 
toms, archaeology  is  wholly  dependent  on  general  anthropological  theory  and  the  re- 
sults of  anthropological  studies  of  the  life  of  living  peoples. 

There  are  a  number  of  special  areas,  however,  the  archaeology  of  which  is  usually 
not  taught  in  an  Anthropology  Department.  These  are  Greece  and  Rome,  the  Near 
East  (including  Egypt)  and  sometimes  China.  The  areas  named  have  abundant  his- 
torical and  literary  records  in  languages  rarely  studied  except  by  specialists.  Special 
departments  are  usually  devoted  to  them  at  the  larger  universities  under  the  names  of 
Classics,  Near  Eastern  Languages  and  Oriental  Languages  or  somewhat  similar  titles. 
Because  it  is  important  for  archaeologists  to  have  a  solid  grounding  in  the  ancient 
languages  of  the  areas  where  they  intend  to  work,  it  is  convenient  to  have  the  archae- 
ology of  these  areas  taught  in  direct  association  with  the  languages.  In  some  univer- 
sities courses  in  Classical  archaeology  are  also  given  in  the  Art  Department  because 
of  the  close  traditional  relationship  between  Classical  archaeology  and  art  history. 

Archaeology  is  a  field  of  pure  research,  like  astronomy  or  history.  It  is  not 
economically  profitable  to  anyone,  nor  are  its  results  normally  useful  to  business  and 
industry.  Consequently,  there  are  no  jobs  for  archaeologists  in  the  sense  that  there 
are  jobs  for  accountants  or  even  for  research  chemists  and  engineers.  Furthermore 
it  is  difficult  to  raise  funds  to  finance  research  projects  in  archaeology,  even  on  a  small 
scale  because  the  subject  has  little  or  nothing  to  offer  to  business,  to  national  defense 
or  even  to  public  entertainment.  It  is  an  unlikely  field  in  which  to  look  for  solutions 
to  modern  social  problems  and  hence  has  no  appeal  for  reformers. 

It  is  important  to  emphasize  the  economic  difficulties  of  archaeology  as  a  carper 
because  they  are  not  always  obvious  to  people  whose  imagination  is  fired  by  reading 
of  archaeological  discoveries  or  by  visiting  museums  and  ancient  ruins.  Employment 
opportunities  for  people  trained  as  professional  archaeologists  are  few  and  the  salaries 
are  comparatively  low.  At  the  same  time  it  is  a  field  that  requires  thorough  training 
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and  usually  a  Ph.D.  degree  (i.e.,  three  to  five  years  of  graduate  work  after  the  normal 
four  years  of  college).  No  one  should  plan  to  make  a  career  of  archaeology  unless  he 
is  so  deeply  interested  in  it  that  he  is  not  really  concerned  about  how  much  he  is 

going  to  earn. 

The  best  positions  open  to  archaeologists  are  those  as  college  teachers  or  museum 
curators,  and  these  jobs  are  strictly  limited  in  number.  Not  all  colleges  and  universities 
teach  archaeology,  and  relatively  few  museums  can  afford  to  have  research  men  on 
their  staff.  In  these  jobs,  of  course,  the  archaeologist  is  expected  to  devote  a  substantial 
part  of  his  time  to  teaching  or  to  the  care  and  exhibition  of  collections,  and  his  research 
has  to  be  carried  on  more  or  less  in  his  spare  time,  evenings,  weekends  and  in  vaca- 
tions. Archaeologists  do  not  work  bankers'  hours. 

An  archaeologist's  chances  of  getting  an  appointment  in  college  teaching  or  in 
museum  work  are  much  improved  if  he  has  broad  training  in  something  besides 
archaeology.  If  the  kind  of  archaeology  he  is  interested  in  is  usually  taught  in  an 
Anthropology  Department,  he  should  be  prepared  to  teach  general  anthropology  or  to 
handle  a  variety  of  anthropological  collections.  A  Classical  archaeologist  should  be  pre- 
pared to  teach  ancient  civilization  and  Greek  or  Latin  literature,  and  so  on  for  the 
other  special  areas.  It  is  not  difficult  to  get  this  sort  of  broad  training  in  a  program  of 
archaeological  study  since  few  universities  give  so  many  archaeology  courses  that 
narrow  specialization  is  possible. 

Some  archaeologists  have  been  hired  in  recent  years  to  teach  anthropology  or 
classics  in  junior  colleges,  but  there  are  no  such  opportunities  in  secondary  schools. 
Consequently,  the  M.A.  degree,  which  primarily  qualifies  the  holder  to  teach  at  the 
secondary  school  level,  is  of  no  direct  value  in  archaeology. 

The  federal  and  state  governments  support  a  certain  amount  of  archaeological 
research  in  fulfillment  of  their  responsibility  for  the  preservation  of  antiquities,  the 
care  of  historical  monuments,  and  the  maintenance  of  archaeological  sites  as  places 
of  public  interest  in  state  or  national  parks.  A  considerable  number  of  archaeologists 
work  for  the  National  Park  Service,  for  example.  Since  1946  some  federal  and  state 
funds  have  been  available  for  the  emergency  excavation  of  sites  to  be  flooded  by  new 
dam  construction,  and  qualified  archaeologists  have  been  hired  to  direct  this  work 
under  the  River  Basin  Surveys  program  of  the  Smithsonian  Institution.  All  such  work 
for  U.S.  government  agencies,  of  course,  involves  the  study  of  sites  in  the  United  States 
and  its  territories. 


PREPARING  A  BURIAL  for  photo- 
graphing and  recording  during  the  1947 
summer  field  session  of  the  University  of 
California,  Berkeley,  at  the  Blossom  site 
(SJo-68)  near  Thornton,  California.  The 
burial  is  an  extended  one,  datable  to 
the  Early  Horizon.  The  picture  shows 
the  trowel  and  brush  which  are  the 
archaeologist's  characteristic  tools.  (Pho- 
tograph courtesy  of  University  of  Cali- 
fornia Archaeological  Survey.) 


ARCHITECTURAL  DRAWING:  A  bas- 
ic requirement  both  in  field  work  and 
in  the  study  and  reconstruction  of  an- 
cient buildings.  Here  the  architect  of 
the  American  School  of  Classical  Stud- 
ies at  Athens  is  measuring  the  founda- 
tion blocks  of  a  small  monument  in  the 
Athenian  Agora,  below  the  Temple  of 
Hephaistos.  The  tools  are  a  twenty-me- 
ter steel  tape,  two  plumb  bobs  and  a  pad 
for  recording  measurements.  Two  assist- 
.  ants  hold  the  tape. 


Much  archaeology  in  the  United  States  and  Europe  is  done  by  amateurs  working 
under  the  auspices  of  state  and  local  archaeological  societies  or  in  collaboration  with 
a  museum.  They  are  usually  business  or  professional  people  who  have  learned  archae- 
ological methods  by  reading  and  experience  and  who  devote  their  spare  time  to  re- 
search without  pay.  These  amateurs  must  be  sharply  distinguished  from  the  more 
numerous  plunderers  or  pot  hunters  who  loot  archaeological  sites  in  order  to  sell  the 
specimens  found  or  out  of  idle  curiosity.  The  plunderers  are  a  public  menace  and 
their  activities  destroy  archaeological  evidence  which  can  never  be  replaced.  The 
genuine  amateur  archaeologists,  on  the  other  hand,  have  made  many  valuable  con- 
tributions to  our  knowledge  of  European  and  North  American  archaeology. 

American  archaeologists  whose  field  of  interest  lies  outside  the  United  States 
depend  on  research  grants  made  by  foundations  or  on  the  generosity  of  private  bene- 
factors for  funds  to  pay  the  expenses  of  their  field  work.  The  money  is  usually  raised  in 
the  name  of  the  university  or  museum  for  which  the  archaeologist  works,  and  he  ap- 
plies for  a  leave  of  absence  for  the  time  he  will  be  in  the  field.  Occasionally  an  Ameri- 
can archaeologist  will  enter  the  service  of  a  university  or  museum  in  the  country  where 
his  research  interests  lie  in  order  to  have  more  frequent  opportunities  for  doing  field 
work.  Such  service  is  a  valuable  experience,  but  it  is  likely  to  be  difficult  to  arrange, 
since  in  most  other  countries  there  are  even  fewer  positions  for  trained  archaeologists 
than  in  the  United  States,  with  no  lack  of  local  candidates  for  the  positions. 

Because  most  jobs  in  archaeology  involve  either  university  teaching  or  museum 
work,  a  prospective  archaeologist  should  have  the  temperamental  qualifications  for 
one  or  the  other  of  these  types  of  work  and  should  plan  his  studies  with  the  kind  of 
position  he  wants  in  mind.  A  general  requirement  for  research  in  any  field  is  intellec- 
tual curiosity,  an  interest  in  asking  questions  and  looking  for  answers  to  them.  This 
curiosity  should  be  combined  with  impartiality  and  suspicion  of  conclusions  presented 
without  fair  discussion  of  the  evidence.  Archaeological  field  work  demands  some  spe- 
cial qualifications.  An  archaeologist  should  be  able  to  stand  a  considerable  amount 
of  physical  discomfort  without  its  interfering  with  his  work  or  making  him  excessive- 
ly irritable;  he  should  be  a  methodical  and  systematic  worker;  and  he  needs  some  de- 
gree of  manual  dexterity.  Above  all,  he  should  have  patience.  Most  of  the  time  an 
archaeological  excavation  is  dull  routine,  and  the  work  goes  very  slowly.  Some  spec- 
tacular discoveries  may  be  made,  of  course,  but  they  are  likely  to  be  a  lot  less  frequent 
than  the  disappointments. 

Training  for  a  career  in  archaeology  involves  years  of  study,  and  the  earlier  the 
student  can  make  up  his  mind  the  better.  Much  can  be  done  even  in  high  school  to 
plan  a  program  which  will  make  later  study  more  effective.  A  student  should  make  an 
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opportunity  to  talk  over  his  interests  and  problems  with  a  professional  archaeologist 
as  soon  as  he  is  reasonably  sure  that  his  interest  is  serious.  It  is  worth  a  trip  to  the 
nearest  university  or  large  museum  in  order  to  do  this. 

In  high  school  a  program  should  be  laid  out  that  will  provide  training  in  back- 
ground subjects.  In  the  first  place,  it  is  important  for  every  archaeologist  to  write 
well  and  easily,  since  a  large  part  of  his  research  time  is  actually  spent  in  writing  up 
notes  on  what  he  is  finding  and  in  preparing  reports  for  publication.  Next,  foreign 
languages  will  be  necessary.  Most  American  universities  require  graduate  students  to 
pass  reading  examinations  in  French  and  German,  and  these  languages  are  of  especial 
importance  to  archaeologists,  since  there  is  a  large  and  excellent  archaeological  litera- 
ture in  each  of  them.  If  the  student  hopes  to  do  field  work  in  some  area  outside  the 
United  States,  other  languages  will  also  be  necessary.  Some  of  them  can  be  taken  in 
high  school:  Latin,  for  example,  for  prospective  Classical  archaeologists,  or  Spanish 
for  those  interested  in  Central  or  South  America.  Geometry  and  trigonometry  are 
valuable  for  map  making,  which  is  an  important  activity  in  every  excavation.  In  his 
spare  time  the  student  should  pick  up  some  camping  experience,  do  some  reading  on 
the  area  he  is  interested  in,  and  study  the  collections  at  any  archaeological  museum 
that  is  available  to  him. 

On  admission  to  college  the  student  should  consult  the  adviser  for  the  Anthropol- 
ogy Department  (or  the  department  handling  the  area  of  his  interest)  at  the  earliest 
opportunity,  even  though  the  regulations  may  not  require  it.  Most  colleges  require 
students  to  devote  a  year  or  two  to  general  studies  before  they  are  formally  enrolled 
in  a  major  subject,  and  careful  planning  of  the  program  during  this  period  will  give 
the  student  a  better  basis  for  later  work.  The  prospective  archaeologist  should  continue 
his  program  of  language  study  and  take  some  elementary  science  courses  (chemistry, 
geology  and  palaeontology  are  especially  useful).  Courses  in  history  and  in  the  history 
of  art  are  also  to  be  recommended.  Care  should  be  taken  to  fulfill  the  prerequisites  for 
more  advanced  courses  which  the  student  wants  to  take  later.  For  example,  a  course  in 
elementary  Hebrew  may  be  a  prerequisite  to  Assyrian  and  Sumerian,  languages  which 
are  needed  by  archaeologists  working  in  the  Mesopotamian  field. 

Sometime  during  his  preparation  the  student  should  get  some  instruction  in  typ- 
ing, photography,  freehand  and  mechanical  drawing,  and  simple  surveying.  These  are 
all  skills  which  are  needed  in  archaeological  field  work  in  making  the  record  of  what 
is  found.  An  archaeologist  does  not  need  all  the  skill  of  a  professional  surveyor  or 
draftsman  but  he  should  be  able  to  make  a  competent  map  or  measured  drawing. 

An  archaeologist  gets  his  specialized  training  in  his  last  two  years  of  college  work 
and  in  graduate  school.  Except  for  languages  the  whole  program  of  specialized  training 
can,  indeed,  be  put  off  until  graduate  school  without  much  loss  of  time.  Hence  the 
prospective  archaeologist  can  get  a  satisfactory  undergraduate  education   at  almost 


VASE  MENDING:  One  end  of  the 
mending  room  at  the  Agora  Excavations 
in  Athens.  The  vases  and  fragments 
spread  out  on  the  tables  are  from  an  an- 
cient well  once  used  as  a  dump  for 
broken  pottery.  In  Greece  the  actual 
mending  is  usually  done  by  local  tech- 
nicians. The  glue  is  a  simple  shellac; 
in  the  hands  of  a  skilled  mender  it  pro- 
duces a  perfect  join.  The  excavator 
works  along  with  the  mender,  decides 
what  shall  or  shall  not  be  mended,  and 
gives  the  technician  whatever  help  is 
necessary,  while  at  the  same  time  study- 
ing the  vases  and  preparing  for  their 
description  and  publication. 
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any  college  with  high  academic  standards.  He  should,  if  possihle,  major  in  the  subject 
field  in  which  he  expects  to  do  graduate  work.  If,  however,  the  college  he  is  attending 
has  no  department  in  his  immediate  field  of  interest  (anthropology  or  oriental  lan- 
guages, for  example),  a  major  in  some  related  field  such  as  history,  art  or  geography 
would  be  the  best  second  choice.  Whatever  his  major  subject,  the  student  should  make 
every  effort  to  maintain  a  high  academic  standing  so  as  to  qualify  for  admission  to 
graduate  school. 

The  choice  of  a  graduate  school  is  very  important,  and  the  student  should  discuss 
the  problem  with  an  archaeologist  in  his  own  field  of  interest  sometime  in  his  senior 
year.  It  is  worth  traveling  to  the  nearest  large  university  in  order  to  do  this,  but  if 
such  a  trip  is  impossible  the  inquiry  can  be  made  by  correspondence.  The  problem 
is  that  for  any  given  archaeological  field  there  are  only  a  small  number  of  universities 
giving  first  class  training  at  any  one  time.  No  university  can  afford  to  maintain  spe- 
cialists in  all  phases  of  archaeology,  and  each  one  usually  plans  to  cover  only  a  few 
of  the  various  fields.  The  choice  of  fields  covered  at  any  given  school  will  vary  from 
time  to  time  also  as  older  faculty  members  retire  and  are  replaced  with  young  men 
whose  interests  are  different,  or  as  a  faculty  member  moves  to  a  different  university 
to  accept  a  job  at  a  higher  rank.  It  is  important  for  the  student  to  get  up-to-date  in- 
formation about  the  situation  in  his  field  of  interest.  A  student  interested  in  going  into 
museum  work  should  choose  a  university  that  gives  courses  in  museum  methods,  or 
one  located  near  a  large  museum  where  such  courses  are  offered. 

The  actual  techniques  of  archaeological  excavation  and  recording  can  be  learned 
only  by  field  experience,  and  there  are  several  ways  a  student  can  get  experience  in 
excavation.  One  is  through  organized  summer  field  schools.  A  number  of  American 
universities,  particularly  in  the  Mississippi  Valley  and  the  West,  offer  summer  session 
courses  in  which  the  students  take  part  in  the  actual  excavation  of  a  local  site.  The 
usual  fees  are  charged  and  the  students  pay  their  own  living  expenses.  These  summer 
courses  are  usually  open  to  both  undergraduates  and  graduate  students.  For  students 
specializing  in  Classical  or  Near  Eastern  archaeology  the  best  opportunities  for  learn- 
ing field  method  are  provided  by  the  schools  of  archaeology  affiliated  with  the  Archae- 
ological Institute  of  America.  There  are  three  of  these  which  have  teaching  programs: 
the  American  School  of  Classical  Studies  at  Athens,  the  School  of  Classical  Studies 
in  the  American  Academy  in  Rome,  and  the  American  Schools  of  Oriental  Research, 
with  branches  in  Jerusalem  and  Baghdad.  These  schools  admit  graduate  students  for 
a  year  or  more  of  study  and  provide  opportunities  to  take  part  in  organized  excavations 
in  their  respective  areas.  In  each  of  these  schools  some  fellowships  are  available  for 
outstanding  students.  Further  details  about  their  programs  can  be  found  in  Appendix 
III  to  Kenyon,  1953.  [See  Bibliography,  Section  XXII.] 

Other  opportunities  for  field  experience  are  offered  by  the  weekend  excavations 
carried  out  in  many  parts  of  the  United  States  by  the  state  and  local  archaeological 
societies.  These  programs  of  weekend  excavation  depend  on  volunteer  labor,  and  any- 
one with  a  serious  interest  in  the  work  is  usually  welcome.  Whether  the  student  is 
interested  in  local  archaeological  problems  or  not.  work  of  this  kind  is  very  valuable 
experience.  Information  on  opportunities  for  experience  in  field  work  can  be  secured 
from  the  Anthropology  Department  of  any  university  or  large  general  museum. 

To  keep  in  touch  with  new  developments  in  archaeology  it  is  important  to  sub- 
scribe to  and  read  one  or  more  archaeological  journals.  Three  of  general  interest  are 
given  in  the  reading  list  below.  Membership  in  archaeological  societies  which  meet 
near  the  student's  place  of  residence  is  also  a  stimulating  experience  and  provides  op- 
portunities to  meet  people  whose  advice  will  be  helpful.  The  Archaeological  Institute 
of  America  has  forty  branches  in  American  cities  and  university  communities  which 


STRATIFICATION:  Showing  how  the 
archaeologist  reads  the  evidence.  Ex- 
ploration has  recently  been  completed 
in  the  Stoa  of  Attalos,  the  great  colon- 
nade which  closed  the  east  side  of  the 
Athenian  Agora  for  some  four  hundred 
years,  from  150  B.C.  until  its  destruction 
in  a.d.  267  [See  Archaeology  7  (1954) 
138-140.]  Since  the  land  was  low  at  the 
north  end  of  the  Stoa  the  foundations 
were  correspondingly  deep.  In  the  mass 
of  earth  within  the  foundations,  twenty 
feet  deep,  was  preserved  a  graphic  rec- 
ord of  the  history  of  the  site  up  to  the 
time  of  the  construction  of  the  Stoa.  A 
vertical  sample  of  the  stratified  deposit 
was  left  by  the  excavators  alongside  a 
pier  which  had  supported  one  of  the 
building's  interior  columns.  The  stratifi- 
cation may  be  read  as  follows,  from  bot- 
tom to  top: 


A  =  Bedrock 

B,  C  =  Successive  floor  surfaces  in  an 
early  enclosure,  probably  a 
sanctuary 

D  =  Original  floor  of  early  lawcourt 


500-480  B.C. 
415  B.C. 


E  =  Final  floor  of  early  lawcourt  415-330  B.C. 


F  =  Level  when  construction  began  330  B.C. 

on  later  lawcourt 

G  =  Floor  level  of  later  lawcourt  320  B.C. 


H  =  Level  when  construction  began  150  B.C. 

on  Stoa  of  Attalos 


I  =  Mosaic  floor  of  Stoa  of  Attalos 


150  B.C. 


I,  II  =  Successive  layers  of  soil  con- 
taining much  ash  and  evidence 
of  burning 


III  =  Construction   fill   of   early   law- 

court 

IV  =  Earth    accumulated    during   pe- 

riod of  use  of  early  lawcourt 

V  ^Disintegrated  crude  brick  from 
walls  of  early  lawcourt 

VI  =  Construction    fill   of    later   law- 
court 

VII  =  Disintegrated  crude  brick  from 
walls  of  later  lawcourt 

VIII  =  Construction  fill  of  Stoa 
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hold  periodic  meetings  to  hear  lectures  on  archaeological  subjects,  and  most  of  the 
state  archaeological  societies  have  similar  programs. 

In  conclusion,  some  comments  on  choosing  an  archaeological  field  may  be  added. 
Specialization  in  archaeology  is  necessarily  by  area,  as  in  the  humanities,  rather  than 
by  subject  matter,  as  in  the  natural  sciences.  Archaeologists  become  experts  in  the 
cultural  history  of  a  particular  part  of  the  world  and  do  their  field  work  in  the  area 
they  are  trained  to  know  best.  Occasionally  an  archaeologist  changes  fields,  but  most 
people  become  so  interested  in  the  research  problems  of  the  field  in  which  they  were 
first  trained  that  they  stay  in  it.  In  some  area  fields  a  further  specialization  by  subject 
matter  is  possible;  in  Classical  archaeology,  for  example,  there  are  specialists  in  in- 
scriptions, in  coins,  in  pottery  and  in  architecture  as  well  as  people  with  a  general 
interest  in  the  whole  field. 

Because  the  program  of  training  for  each  area  is  different,  it  is  important  for  the 
student  to  choose  an  area  of  specialization  early  and  stick  to  it.  For  most  students  the 
choice  of  an  area  is  not  a  serious  problem  because  they  become  interested  in  archae- 
ology through  reading  or  studying  about  some  particular  area.  For  the  few  who  start 
with  a  general  interest,  the  choice  may  be  difficult  but  it  need  not  be  a  matter  of  serious 
concern.  There  are  important  archaeological  problems  in  every  part  of  the  world  and 
not  enough  people  working  at  them.  Even  in  fields  where  a  vast  amount  of  work  has 
already  been  done  the  progress  of  discovery  brings  new  problems  to  light,  and  earlier 
conclusions  need  constant  revision.  As  archaeologists  devise  more  refined  research 
methods,  too,  old  problems  can  be  reopened.  The  problems  vary  in  different  areas,  but 
they  are  all  interesting. 


READING  LIST 

There  is  a  lot  of  popular  literature  on  archaeology,  but  much  of  it  is  inaccurate 
and  sensational.  Book  and  magazine  articles  which  give  the  reader  the  impression 
that  archaeological  field  work  is  a  glorified  search  for  buried  treasure  are  especially 
pernicious  since  their  effect  is  to  encourage  disturbance  and  looting  of  archaeological 
sites  by  idle  curiosity  seekers.  The  articles  and  reviews  in  the  following  journals  pro- 
vide a  guide  to  sound  general  literature  on  archaeology. 

ARCHAEOLOGY.  An  illustrated  quarterly  specializing  in  popular  but  responsible  articles  on  the 
archaeology  of  all  parts  of  the  world,  published  by  the  Archaeological  Institute  of  America  at 
608  Library  Building,  University  of  Cincinnati,  Cincinnati  21,  Ohio.  Subscription  $5.00  a  year. 

ANTIQUITY.  A  quarterly  journal  dealing  with  archaeology  in  general  but  with  some  emphasis 
on  Old  World  prehistory.  Published  by  H.  W.  Edwards,  Ashmore  Green,  Newbury,  Berks, 
England.  Subscription  $5.00  a  year. 

AMERICAN  ANTIQUITY.  A  quarterly  journal  covering  the  field  of  New  World  archaeology,  pub- 
lished by  the  Society  for  American  Archaeology.  Its  business  office  varies  and  the  address  should 
be  secured  from  a  recent  issue  in  the  nearest  library.  Subscription  $6.00  a  year. 

The  following  books  contain  useful  information  on  careers: 

Barzun,  Jacques.  Teacher  in  America.  Little,  Brown  and  Company,  Boston,  1945.  (Discussion  of 
some  of  the  problems  of  college  and  university  teaching  which  gives  a  good  idea  of  what  a 
career  in  this  type  of  teaching  involves.) 

Careers  in  Museum  Work.  Careers  Research  Monographs,  Research  No.  91.  Second  edition.  Institute 
for  Research,  Chicago,  1950.   (Advice  to  students  considering  a  museum  vocation.) 

Thomas,  William  L.,  Jr.,  and  Anna  M.  Pikelis,  editors.  International  Directory  of  Anthropological 
Institutions.  Wenner-Gren  Foundation  for  Anthropological  Research,  Incorporated,  New  York, 
1953.  (Lists  universities,  museums,  societies  and  other  institutions  all  over  the  world  which 
cultivate  the  field  of  archaeology.  A  good  source  of  information  about  existing  jobs,  courses, 
collections  and  sources  of  advice.) 
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